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(54) ^w7-c>a-&fflftt«*±^i^7^>©a^s 



(57) [S*>] 

[HUB] KV*£fitt**U 
ic&nttuy j >> (#) a^###6*is'j:3ft*u 

H***MH ^i^^S^fflftfeStte. (A) v-^n-s 

M^mit-B-^t. (B) (R2 N) k MXj-k (MIJ 
Wtfm.'g, 3 ~ 6 &©S#&JSv j l*M©«&, kli 1~ 

ii5a»4*r$ Kfl:£*t, (c) ?ra&Mft:£4fc. 
*«r/V'5:-5'A^-*Mb-S-te*5J:u 5 Miffi (a) sfcii 
(b) isisu-c^^^ssrjurti-sft^^eatfii 



g»4 *a»gftj<t6«> / 



( 



(Ra N) k MX 



k: 1 — j 



(B) 



C 



> 



C 



> 



>•- 



(2) 



0-3 304 1 2 



[ff#JSl] (A) -V^B^V^v'i^/l^tfe^-tS 
Effi*&£tfH»*SM8^»^IMfr^&, (B) 
TE-ttit (I) Sfctt (1-D -C*S*V5S^I5T 

[ (R3Si)2N] k MXj-k - (I) 

L, j fiS^&Jflll^MtfJflgcTfc <3 . k 14 1 ~ j <K>m 

&-c*#>«9> R(4> HM£p)-"?'bg/ < i:o-c^Tt>J:<, 
AnyyUf, J8*ft l ~ 2 o ©«fty)t**, 

v\ ) 

litl] 

R' 

I 



C(BjA) n MXp 

V> N / - (1-D 

I 

R" 

U R' }3,fctfR"»4, SV^I^-TtS^-aTVTt) 

^m^v^mtmts mm. mm, dv, mntszxf* 

m(4, 0~ 2 CD#&T?& 19 , n !4, 1~5»)I 
gTifc 1 ?. AJ4, 3-1 6&jCDj®^£^U 

nz)5 2W±©^(-(4> SSOAI1, SVMCP— 

4o-c^rt>J:<, Efi, g*. 

gift. OEM* !)>\ *^*»J:^-f**»baii4i 
5'>*< tt>iaOTc*4r*1-5H»l£-C*)i9, ET?^ 

<fcl/\ ) 

(o (c-i) %m&mit£V>>. 

(C-2) ^T^$ = !7.M-*Mt;£fc» feAD 5 

(C-3) &&&JiHt3-fe (A) £fct4®^&fllT$ KflsS- 

#l (B) *yK*B$rt-Z>it£V> 

frbmtxtiZ'Ptt < 1 1> 1 t t*bttz> r. t «r 

[0001] 



U 3e>fcttL<ttK^S-&8tt**rU ^ffi^fM* 
lEv^^^y (#) fi£fc##fefta.fc5 4*rjfi)M- 

[000 2] 

Mfrf - s fc tut, f- * yit&Vt b timr >\> s: 
[0003] Mv^JStt-c^u^^va^flc* 

[0 0 04] $b^ftifiSfU^l^7^ya-g-ffi/tt^i: 
L-Cfctxli#BH¥8-2 4 5 7 1 3^<&#|CI4, ^ 

vyfrb%z*i'74ys&mMm&&%£tix^Zc 

[0 00 5] Organometallics 1996, 15, 562-569 

('14, [Me^BNCH2CH2NBMes2] _2 T*^^tt5 

[0006] i:5-eifi/yi^iWii!i)ti'7 

msm*. ft?m#mw<f$.je&&&-risi>&.#X'n 

[0 00 7] 

»**l£<riOKttfcffiifc^-V7^v (#) 
[0 0 0 8] r©J:5ftfi#4ttft©* 
[0 0 0 9] 



(3) 
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mmm%4m<Dm&&®it&mt, (b) te-asis; 
(i) *fcti (i-D ■?mztiz>m&&mT * Yit&m 

[ (R3Si)2N] k MXj-k - ( I ) 

(s;tf, mis, mm^3-emcDm^mmf-i:^ 
l, j (4a^JRHf-M©«sic-e4> 9 . k i± i ~ j (om. 
mx-fov. ri4, 2W^--et>#l&oT^-c*>«}:<, 

R#£i^ii&LTg£^;&LT^Tt>J;<, x»4, tK 

mm+, ^nyyif, ^*»:i~2o^t7K^fi> 
j^^^^c i - 2 o o/^n y wt^bk^s, mm-SG 

g, -Y^-^-^fl-Stfcli^-i'^^^L-, j-k# 

v\ ) 
[0 0 10] 
Hfc2] 

R' 

I 

C(B m )A) n MX P 

N lK - (1-1) 
I 

R" 

[ooii] M\t. m%\%%3~~6m<Dm®& 

o-cv^t>J:<, *^J®^, j^tokslfg, ^nyy^ 
Wffi^y^stfeit, g^i, Hid, «t 

•fZm&m&^Ls mf4, 0~ 2 9, n 14, 

1 - 5 ©S&tfc 9 , A(4, JIJWSIS 1 3 ~ 1 6 Krod 

H— C'i>^^oTV^Tt<fc<, E»2, & 
i!f, AD^y, £*, «jt *^^43<tUt^^ 

•9, E-C^^nSS^^fti-S^-g-i^ ET?^^tl 

5«&<z>X(4, zvM;:p-T-t,j|fto-c^-ckJ:< , * 
L-c^-ct>J;v\ ) (c) (c-i) %m&mit&v>>. (c- 

2) ^T/U5-^A^-*Mb^ *54.tf(C-3) 
&mtit® (A) 4fcl4S#^Jir5 Kfc^fe (B) t 

[oo 1 2] «i©tu7-< va^-ffltt&H:, iuvg 
[00131 *mm\zmz*is7 4 ><om&Jjmz. ®i 

[0014] 



[0015] *9!ia§(^v^-c rg^-j ^i^s 

[0 0 16] *%W\m%*\s7 J Vfi£ffl«!j&(4, 
(A) ^^u^9^~>V%^^-f^mL^^ts 

mmm%4m<Dm®&mtity>>k. (b) ^^jit$ 

Kft^t, (C) (C-l) fl-ffi^Jg^^fe, (C-2) %® 

m (a) *tnm&&mr^ ntii® (b) ^kislt 

f^v*t^^5{b-g-^biif4*tvS'>*< i: t> 1« 

[0017] *%m<o*^7<<>m&mfikmzK 
tirt-z&®mf&ttKo^xm.wt%o 

*%WX'm^btl% (A) ->^n^y^^3i^v#fe^ 

Tte-ss:^: (11-1) t?*s*i5a«^*fl:^*Tr*5. 

[0 0 18] M' Lx •■• (II-l) 

[0019] x (4iI#&J5§]S^ ©H^NETfe t) , ^ 
SUfeJUfrfM 1 fcE^SEffc^LOfl***"*. LI4 
S#&BH*KEtt1-5Ktfc*&75 U < k h 1 <@ 

(4, ft*J)K?8ctf 1 ~ 2 0 oft<b*c*Jt» 1 

So 

[0 0 2 0] ^^n^V^^oc^m-ftSr^SgaffiiF- 
S, F !) > f n-:y^ -^is/H, f h 7 ^ f ^ 

S, 4,5,6,7-TF7t Kn/fyfi/Ug, 

S^i*Sr0!l^-fSrt^-C*#S. rtib©fi!4, ^*]S 
^^i~2o© (Anyyft) ^fkTk^s, ^-gw 



(4) 
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[0021] ±be-»5£ (ii-i) -c&ZtiZik&fo&i' 
%irz>ffl&*m±\*, mm r^i/ys, mm 
ttzmt?&2m<n%;&mzftLx&&$tix^zm 

»AJR{b^*iLTttftSE1"5J:5 4-jRS: (II-3) T? 

A\ *-^fvk /~/k K-rV/k T-Y = ^/W^t*c0T 
yp^r/Ug ; n^i/^vk i/^o^drvvk J 
~/k r^^f-zu^t^y^ur/^/^; fcfjs./k 

>^k 7:n^/u^^>a\ 7x-;u^d fcVi'&ifcDr y 

So 

[00 2 3] «*Bf*iS 1-20 o^n y >{kSiit& 
LTtt, flftBER*^*^ l-2 0©Rfc**S 

Tttfc: Kb*^* ; > h*^* ^ h*^ r/ntf*^ 

y^f-/^*/*?/, ^ h*s/ft^or y- 

[0 0 2 4] >faJ-9^*Si:LXttfl9E»*&*ao« 

k hy7/^n^^^;U7t^h, y^-A- 
*fry*^— k ^V^A^A^*^— k p-hA:x> 
*A7;*-*— k h y ^^/U^Oif^^^y^-^- k 
h y >< VT^w^if ^^^7^-^— k p -^p/w<v 
if y^/l^y^-^— k / <y^7^tn'<>1f^^7* 

hftiftf>:*A:7:a-*— hS ; >^a;*a:7^*~ 
k ^a^A^A"^.*— k -r^— 
k p- K/Univ^/U^^^— k h y 
/uy^^—h, ^ 7/ut n^y-tfy7/P7 ^ ^- h 

[0 0 2 5] sr^m^mt LTte>^/l^>y/K 7^ 

y /k ^7*^-2/ y a# if o ^Rfk^iRfi*^ y a ; 



y/K HIS/^n-^**>A^>!>^ hy7ai^yp>>y 
/k i^^^/U7oi^l/i/yyK p<5 1 A'^7:E.~A'*>y 

/k hyhy^^y/K m>+ 7^^>y^if^hy 
^{t*iSE»^ y a* ; h y * ^fris y aoi—fa'* if <o 
&kikfcmw.Ws y A/© 5/ y a^-xa ; h y / ^twy y 
/M if O^-f mW&T A* Ag ; h V * ^A-> U 
/U7^/u& if tf)4r>f ^ g&r y -/wgfc if ##*f feh 

[0 0 2 6] /Ma^^IS^i: UTJi, 7s/*iSH\ %M 

■efcSii^ J:9*#»^ttTE-»* (n-2) -e^^ 

[0 0 2 7] R 31 R 32 R 33 R 34 m! (II-2) 

m 1 ft, «nei:n«on»i»iB4tt^&9rftts 

[0 0 2 8] R 31 ^, i/^o^^*i/a:=.yu#»Sr*-r 
SS (Ett^-) Sr*b, R 32 , r 3 %J:i;r 34 ^, Sv^ 

(^nyyft) >r^^# 

•to 

[0 0 2 9] *«w-ctt±fi-«S; (n-2) T^SixS 
»«^JRfk-&«l^*5V>-C, R 3 ^ R%J;t;R 34 (OH 

(Effi^f-) -CfeSft^*, fcirX-^^^^t/R 32 ^^ 
^p/>sy^v?xx;l^lS^t5S (Ifi&i 1 ) -CfcSfc 

R 3 %iU?R 3 %^^n-<>^^ri/i,#^^^i- 

ry-;vr;^;vfi, ry— /us, r/ua*^*, ry 

[0 0 3 0] j^ti-> miE-jRS; (ii-i) m 
i t^j^^^ ^xh^m^mt^m^^x^m 

Ks fc*^ (p-kl^n^ 
^/^7^-^-f>) N fc*^ (4,5, 6,7-rf7t Vu^yf 
~/\«) >^r)^ n i) K % fc** (7/^l^^/l^) 

JV) i//UZ3=^$M>i??U }) h\ tf^ (v'^D^^^v^ai 



(5) 



«pBH¥l 0-3 3 0 4 1 2 



-/i/v/;i/^^r>A^y^pi) h\ b** (S/*n 

i/t^/ui/su^-pj*, b** (i/#v<y?i/3L=. 

^^/U) ^^^^ F^nJ h\ b** (*>^p 
s<y?i/x.~;l>) ^xi)AxI>ar'>^ij Ks b** 

/i'?**— M „ b** (v^p^^v^^/i,) 
x«>Ak^ (p- h/nny*/!^*^- b) s b** 

^^/i^*^- h) x b** (^/I^^p^V^^ 

h\ b** (v^fvw^n 
^^^^31=1^) i/yi/nx^^n!) h\ b** (*y* 
^fri/p v<y? i/zc^/ls) ^/v^x^xKv^^n 
y h\ tf* (^^/V^P^y^o:-^) >?/U=i^ 
^At^ (h!)7^to^^y^/U7t^-h) , b** 

h\ b** (^^;U3i^>>^ /U) 5?yHa 

-l^Ai/^n!) K, b** (:/p tf/Uv'^ D^y^v/xx 
/u) ^-^^Dij K, b** (^f-/wfu\f/w> 



h\ b** (*3-/i'zf?'/i'i/jr v<>9 i/3L=L/u) i?/u=i 

b** (hy^f/Vv'^P^y^i/xx/i/) ^/un^^j^ 
^dJ K> b** (fF^f/^n^^ 

z//i<^^vj*i/?uy h\ b** (s<>? t^/isis? 

[0 0 3 1] ^fc^ffigiJ^ICfcV^T, v^p^V^v^ 

i,2,3-i3J:m,2,4-li**Sr^o *fc:/p 

bVK y^/U/i^CDT/l-^/^fi, n-, i- x sec-, tert 

-44foJltt#t:*tf. 

[0 0 3 2] $fc±fecoj: 5*v ? ^=-l?A^Wc:*5 
c^T, ^^^^ ^^v*fc«^7^i>A|c:filfe 

TfB^; (II-3) -C*S*i5{k^*^*(f bttSo 
[0 0 3 3] 
lit 3] 



X 3 X* 

\ / 
M 1 

R 35 / \ R 37 




R 36 

[0 0 3 4] 5t*, M 1 fl, jaffl«£4ft<0Sf^JKK 
R 35 , R 36 , R 37 fcJ:tfR 38 H, S^MCIPJ— Cfcftafco 

>r 4r>r*$*r£, yy* 

r 36 , R^ctt/R 38 ^^^^^^^, 

ttt>l:*«r»*Ltv^tJ:v\ fc*3, I? 5 , R 36 , 
R 37 :fc£tfR 38 ##* 2^SI:^^TI/^^\ -eH 

^n^^^^R 35 ^R 35 ^^, m-<Dmvi>x<ttc 

m&i&j8.i-zm& 



(H-3) 



[0 0 3 5] glitfijS^Hfc&S 1-20 <©^{k**S^ LT 

[0036] rne>©«ft**s^»^L-c»*-rs» 

[oo37] mxm*&# 1-20 ©aq y >{k&ut* 
-cut Ko^i/£j3j:r/irfBLfci^ai(or/u=*^K, 

[0 0 3 8] >f^^#JSiLTttflME»*S#S©tt 



(6) 
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[0 0 3 9] &mttmtLXI*TZ/m; *^flsT% 
y, 9 J*TfrT%J* yxfyur^y, S^nfcVurS 
y, *Jttfi>TXJ* ^n^^7^4^7 

s^y/ur^A v^^fvwr^ y, y^vwy^rvw 
s y 4 if or y — A^r ^;/Si fctar />*/vr y -^r 

[0 0 4 0] y y^fSi Lttt^^f^7t^7^ 
y s ^7x^7t^7^; tek*<D7*x7 4 /m/zt* 

[0041] rHb^5^ii«^i-20« 

n-^fvK iso-y^/K tert-^fTU* if <D7 
[0 0 4 2] X 3 *5j;tfX 4 tt, EVMIIIrI— Ct>»fto 
1-20 <7V>n y^fla»flrfc*Jt, KR^ITX. 

[0 04 3] «*jjSfflfc 1-20 OfiHfc**S t LT 

/i/^r^/us, 7y^7/^/* ry-/i/*ftif3»* 
[0044] #*ushhr 1-20 Y^itmkfcm 

fat KD^^Sfcctt/flfriaLir^or/i-^^^s, r 

So 

[oo4 5] >rt^tsiuit mmm^m<D 

£o ^5fr&WStUr«, B9fELHfi|©^*(l»r 
[0 0 4 6] AP^Ifi LTf3\ SMEL|^«o£:fc 

[0 0 4 7] Y 1 \* y KJII5fWl-2 0O2« 



2ffi<0*X^Tg N -O-, -CO-, -S-, 
-SO-, -SO 2-, -G e-, -S n- -NR 39 
- % -P (R 39 ) -P (O) (R 39 ) -BR 39 
-4fctt-A I R 39 - [fzfzL, R 3 %, SH^i^-Tr 

1^20 ©/>o y Wfcftffc**^ 

[0 04 8] MiStUS^ft^ 1 — 2 0 CO 2 ff 4>ftfc**£ 

f: L"C*#ttfctt, y^u> N e^^yf-u^ 1,2- 

y % 1,4-7^7^^ 1,4- 

v>7 ^-/u-l, if cor y — /vr^* 

[0 0 4 9] K*JS J 3 L *^1^2 0cO2ttC0/Nny>fb 

E»*BHHfe»* 1-20(02 fS©SMbJc*S*^n ^> 
{fcbfc£*ifd«i*tf bH5o 
[0 0 5 0] 2ffiO^^*Si: L-Ctt, v-yuV; 

y^vw>y w>\ v^y^v-y »\ s^^vt^y u 
>\ (n-^p t» yyuy, y (i-^ntvw) ;yy 

'>iiuy ^7x^>!)uy (p-hy^) v^yu 

^> 5? (p-^nn^n/U) >>y l/y/i^^7/^/l-> 

yuyS; r/^^r y— n^>y u^s ; r y— /^>y 

/Wl } 2-i/i/y uyftifcor/^^r/^^v-y ; r^ 
^ry-^u i/yg; 7y-/^>y w>-s&i: 

[0 0 5 1] 2«coy/u-v^^^WSi:L-C^ ±ia 

2 fficO>r-r m^G&<D#<{ LfcS* if * 5 

[0 0 5 2] *fc, R 3 %, ttGL£Rtt0ftXK?ft 

^1-20 ogHbJcSf KiRJS^Scds 1 - 2 0 o^ p 

y^^^y u^iifoHtfcv'y uyS»C!ftL 

[0053] WT(^> ^rlE^; (11-3) -e*Six5a»^ 
JB^felcovNTAfrWftib^^W^-rSo ^^^^ 



(7) 
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^uy-t'X (4,5,6, 7-x h? t Kn^yr^) ^ 

/i/axjA^D y h\ ^v^t G yf>t^ 

a^>^^^^/u) (y/y^U—zy) ^^j/i^i;^ 

/y) ^/u^r^v^p y k> ^f;^yi/y-t'7 
O^/U^^n^v^^^yw) i^/y^^yi^^u y 
h\ ^^/^yi/y-t^ (^^/y^n^y*^ 
^i/3i^^p|) h\ ^f/i/vyuy- 
tf* (Ny ^fvyv^p^:/^^ — /y) i?/V=i~$J* 

^ny h\ ^^fy^>yi/y-t^ (>f yf^/u) i> 

> ^f/^yi/y-t^ (4,5,6,7-7^7 

t Kn^yf^/u) ^n^^^n y h\ 

S/!) UV-W (>>y n^^rc^y) (7/^^ 

/i/) ^^^^ny h\ v ? 7x^yy i/y-t* 
* (^fyx-^) ^v^^^Ai/^ny k> ^/yy^ 
^i/yi/y-t'7 (^fyx-zy) v^yn-y^v^n 

y f\ rac-^^^/^vy uy-t** (2, 3, 5- h y ^ ?vy 

^n^^^nL-zy) v?/m^»)A^py K> rac- 
v^fvlo^y uy-fcr* (2,4,7-h y ^^vy^n^y 

y l/y-fX (2-^^/U-4-tert-y^/L^>^n^>-^i/ 

m^v) ^^^i?^y f\ ^y^ofyfy- 

(i^ n^<:/^ v>:c— /y) (;7/y;*-U~/y) vM^^y 



y h\ ^fy^D t o y7*v- (^^/v^n^^x 
~/y) (3- ^ f/i'sf >t~a> ) V/v ^^^^py 

h\ 4 y^n t°y t=>- (4-tert-y^;y^y^n^y^v ? 
K> ^y7 p ot s yf> 

^^/y) (3-tert- :/^vy-f yf^^) — 

^py K> ^/f/^>yi/y- (4-y ^vwv^p^y* 

i^^yy) (3-^f;Wyf^) v^y^y^v^n 
y h\ ^^^/^>y W^- (4-tert-y r ^/yv'^n-<^^ 

i/x^/i/) (3-^/y>r y"r~/y) vvyrn^yi^yy n 
y K s ^y^/y^yyuy- (4-tert-y^/y^n^y 

i/zc^;y) (3-tert-yf*/y-< yf^/^) v^y ^ - y A 
^py h\ ^f^yi/y- (3-tert-y^/yv^n 
^>^^n:^/y) (^/y^y-^/y) s^ya — yA^n 
y h\ ^y^pt°yf>- (3-tert-y^vyv-^n^y-y 
>^-yy) (7/y^u^./y) ^xf)A^py K4 

if. 

S^t>~C££ 0 *8fltli> flftlES; (II-3) 
S9lteJMfc£tt& LT£ 9 ft#Wi:ttTfi-lRa (II 

-4) sfcwt (11-5) -e«sn5a»A*ft^*ds*jfe) 

[0 0 5 5] 

Hk4] 



X 3 x* 

\ / 

R «i3 H" 2 M 1 




R «6 -y 1 

[0 0 5 6] M 1 fiS»*SB4S£(0»»A*IR^ 

^ttttdtiu ^V-^J*. >>/y=J 
/V7~yA-e*>9, »^L<(iv ? yyn^^ i , T .fe^ o r 

fvK n-y'p t°/y, >r y evy, n-y^/y, >r yyf- 

/y, sec-y^/y, tert-y^/K n-^V^/y, -^^V 

^/y, n-^^rwy, y^p^y/^^r/i/^S; 

So 

[0057] ^ne>o5t)>f ^^a^te^Lfc^* 

3i^/y^#^Lv\ 

[0 0 5 8] R 42 , R 44 , R^ftitfR 46 ^ 



(II-*) 



^ftWim, y^^/y, a-r-y^/y, r 
y^hy/y, y^-fvhy/y, t°u^yy, r-fe-j-y^/y, 
y^^w^/y N TirT^hyv^/y, fh7t Kpt7 

ti^^5^y^-/^> ^-y^/K ryhy/K y^^-v 
[0059] rnba>ry-/^Sii, y^^, fi^l, ^ 

^> 3^I*^pyyl? ;^f/K 3:^,y, ^p 

y^yy > Kf-wv, r^f^y/K y/y^/y^/y, r^-v 

V^yy^^^T/y^r/y£ ; t'^yy, ^p^^/K i/^n 



(8) 



HfrfflW-l 0-3 3 0 4 1 2 



~yy& ¥<OT /^^/^S ; ^VS^K 7 x.— yy^ 
f/v, 7 3i -yyy^p tT/uft £ + ce>t U — yyT A^^S ; 7 

yy, m^vi^^^/y, ^ntVP7x^/K t'7x^/K 

yy, 7xfyh!);K ^<y^7x^/K t°u~yy, r 

7t Knf7f/K *f tf?*^!* yyfcif<7>7 

V W>«*flfflfc# 1-20 ©&{bic*£ ; h 

y^yy^yyyy, ny^^^y/K sy ^-/y^y 

[0 0 6 0] X 3 *3 £tf X 4 «\ "Ct**o 
T^Tt>J:<, WB-tt* (H-3) *tf>X* *5<fctfX 4 

m*m* i-2o <Dmtfc$i&x~foz r t uv\, 

[0 0 6 1 ] Y 1 \Z S fflfB-»S; (H-3) ^COY 1 

r;^ry-/^y uytfciir y-yyv-y i/y 

[0 0 6 2] «TK±ffiHBfc* (II-4) "C*$*tSa» 
-tr* {l- (2-^f;H-7i-;Wyf^) } 

-^^^n!) K, {1- (2 

A^py H\ rac-^^f/^yi/y-t^ {1- (2-> 
fvW4- (|3-t7f;>) ^yf^yy) ) ^a^^o; 
^ny K N rac-^^f/V^y l/y-t^ (1- 

4-a-ryhy^) yf:y<7^/y) j ^yp^^y-p 

y h\ rac-^^f/^yi/y-fc'^ (l- (2-^?vy-4-(2 
-7Vhy/V) <f yf^/l') } v*yyp~y"ix>^P y 
K> rac-v^^y^y U^-tT^ {1- (2-^f;W4-(9- 

r^hyyy) ^yf^^) } ^^ja^dd k, 

rac-^f/^>yi/y-t^ {1- (2-pi^/W4-(9-7 3i 
•j-^hyyy) ^Vr^) } v?/v^^^n!J h\ 
rac-^^f/^yuy-t*^ {1- (2-/^/l'-4-(p-:7/i' 
tn7x^) ^y^i/y) ) ^^^v?^n!j 
h\ rac-^^f/l/^yyy-t^ (1- (2-^^-4-(^< 
y^7^tn7i-/V) >f } i/yV^x^v/ 

^ny h\ rac-vV^yy^y y>-t** {1- (2-^^/1- 

4-(p-^dd7x^) >fyf^^) } ^=j^7Av^ 

^njj h\ rac-i/^f/Uv'yi/y-t^ {1- (2-^ ^yU- 
4-(m-^ P D7x^/0 ^^-/u) } v^/l/n^^Av? 
^!) h\ rac-^^^yUi/y U^-t*^ {1- (2-^^^- 

^ny K, rac-v^5vy^y I'V-tr* (1- (2-^^- 
4-(o,p-v ? y-pp:7x.~yy) 7x^/Kyr^) } 
;^x^v?^ny h\ rac-v^^f/^yi/y-t^ {1 
- (2-^f/M-(p-7'n^7iX/l/) } is 



- (2-^f;u-4-(p-hy;u) ^yf^^) } vvyp^y- 
A^py h\ rac-^^f;^>yuy-t^ {1- (2-^ 
f-yv-4-(m- h y/u) ^yr^) } ^^^Ai/^ p 
y h\ rac-^^f/UVyi/y-t^ {1- (2-^^-4-(o 

- h y 4 yf^^) } ^p^JA^oU F\ rac 

-^>f;^yyy-t7 {i- (2-^^/>-4-(o,o'-v ? ^ 

h\ rac-i?>^i/!J l^y-^ {1- (2-> 3vy-4-(p- 
xf/i,7x^) ^ yrx/V) } ^^>)Ay^py 
h\ rac-^^^/W>>y Uy-tf^ {1- (2-^f-/U-4-(p-i 

-:/p e 0 yy:7x:~yy) -fyf^/i') } vvv^^Av^ 

py F\ rac-^^f/I/^y l/y-t^ {1- (2-^^/W4- 

(p-^o^^^^/v) >f yf^/i^) } i/;\szi~vj±i? 
y*py b\ rac-y^f/^yy uy-t^ (l- (2-^yy- 

4-(p-t'7x^) Yyr^/V) } ^3-!)A^^ 
y h\ rac-^^f;^>yuy-h^ {1- te-^fvUM-Gn 
-t*;7x.~yy) -Y^y^/V) } i?;l/P^>7^P!j 
h\ rac~S/^f;i/v/yi/y-» {1- (2->f/M-(p- 
h y^f;^>y uy7x^;v) ^yr^) 1 
?A^ny h\ rac-^^^/Ui/y i/y-^ u- (2- 

^ f/w4-(m- h y > y yy7x^) -y yf^ 
/w) } */jvzi~VJ*i/?x2 y h\ rac-^^f/^yyyy 

-tr* {1- (2-7x^-4-7x^/Ky7^^) } 
3nr)Av/^P!) K, rac-^xf;vyyi/y-t^ (1- 
(2-^f/H-7x^;Kyf^) } ^//^-^Ay 
^py Kx rac-^-(i-^P tVW yyyy-t^ {1- (2 
-^f;w4-7x^;Kyf^) } iM'P^y'^vy- p 
y h\ rac-v?- (n-y^/U) v^y yy-fc^ {1- (2-^f- 

h% rac-^y^p^y/i-yy vy-t^ {1- (2-^7° 

K> rac-^f'/yy'^^./yi/y \sl/-\?7s {1- (2->^yy- 
4-7^— /y^ v-r^yy) } ^/yn^^i^i/^ p y K, ra 
c->?7x^yyyy-^ {1- (2-^f/H-7x^^ 

^7-/^1 I yVV^-^A^^n!) h\ rac-v> (p- h 

y/y) iyyuy-b*^ {1- (2-^^/^-4-7^^^ yf 

^/y) ) v^/yp^y-Ai/^P y K, rac-v 1 (p-y*PP!7 

^/y) yyyy-t^ {1- (2-^ ^/y-4-7 ^ ^/y^ y 

X-/y) } ^=i^^^^p y K> rac-^^U^-t* 
^ (1- (2-^f;W4-7xx/Kyr^/i') } v^/yp^ 
^Av^^py h\ rac-^^U^-t*^ {1- (2-^^/y-4- 
y ^ -yu-^ Vx^/y) } i/JV^-^J^i/^u U h\ rac- 

v^^yyyyvs uy-tr^ {1- (2-^^yy-4-^^^yy^r 
vx-yy) } ->p-1>A^p!) h\ rac-v^^^yy^ 

^^yy-t'7 {1- (2-^^-yy-4-7x.^yy^ 
yy) } ^^^Av/^py h\ rac-y 5 ^ ^yy-> y u> 
-t'^ {1- (2-^^yy-4-7^^yy>r vx^yy) } vvyp 
^^ixv^yp ^ h\ rac-v 5 ^ ^yy^y y yy-fy; {1- (2 
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^/Wfyr~/y) } ^^^A^Wny h\ rac- 

i>^i-/^yV uy-t'x {i- (2-^f-/w4-7^^/^y 

X-/y) } v?/yp~£A*py KSCBMe, rac-v^ 
^/W> y {1- (2-^f-/W4-7^^/W^f f - 

/U) } KOSCBMe, rac-v^? 1 

/U) } ^3^|)A^^n y K, rac-v^f" /l^>y 
-fc** {1- (2-oi^/W4- (a-1-73-/\s) 4 yf^ 
/U) } ^/I/^^^dU K, rac-^^^/^y 

-t^ u- (2-^^/u-4- (p-Ty^/io) ^yf^ 

/U) } v?/^^^^^n!J K> rac-^f/^>y l/y 
-fc?* (l- (2-^fvW4- (2-^^/Wl--f 
7=^/l^) } ^^^^Av^^ny h\ rac-v^^^/U^y 
uy-t^ {l- (2-^?vW4- (5-Tir^7^/l^) ^fyf 
} ^3^^^n!i h\ rac-vM^/l^y U 

{i- (2-^^-4- 

,1.) } i/;l/3^>)A^PD F\ rac-v^^/Wy VI/ 

-fcf* {1- (2-^f"/W4- (9-7ai^^hy/U) -f^x- 

/U) } ^^r)A^^n!J h\ rac-S^^/y^y Uy 

-tf* {1- (2-^^/W4- (o-^f/y7x^/U) 4 l/y 1 ^- 

/y) } ^xr)^nD k, rac-v'^f/^y 

-tT^ {1- (2-^^/W4- (m-yf/U7x^/W) -fyf^ 
/!✓) } ^asJA^pi) h\ rac-^^f/l/^y 
-fcf* (l- (2-oi^/u-4- (p-y^/u^n/y) 4Vf~ 
)V) } i/;i/3^^i;^py k, rac-v^^/y^y yy 

-bf* {1- (2-^fvW4- (2 > 3-^^f;l^7x^) 
T^/y) } ^3^^^p5 K> rac-v^^Vt-yy 
Uy-t** {1- (2-m^/U-4- (2,4-v ? >^/W7^^/U) 
-fyf^) } ^^!)A^^n!l h\ rac-v^^/V 

yyi/y-t'x {1- (2-^^-4- (^s-^^f/^x^ 

/y) ^yx~/y) } ^^^^^py h\ rac-v^ 

3vi^y y uy-t*x (1- (2-^/1-4- (2, 4, 6- h y ^ f- 

-ryf^) } vVWp-^Av^p y h\ 
rac-^^f/^yy yy-t'^ (l-(2-^/W4- (o-^P 

o y^^/y) yf^^) } ^un^^^^^ny h\ 

rac-^^f/^yyyy-t^ {l-(2-^/W4- (m-^P 
p^^/y) ^ yf^M } v?;uax^^oy h\ 

rac-^^f;^yyyy-t'^ (1- (2-3:^/1^-4- (p-^p 

P7i ^-/y) ^y^^/u) ) -stVzi^t? n y h\ 

rac-v^fvUv'y yy-t'^ {l-(2-^/W4- (2,3-v? 
^OD7i^) yfzL/u) } i/;U3^r)isi/^ p y 
h\ rac-v^^^i/y yy-fc** (l-(2-^/y-4- (2,6 

ny h\ rac-i/^f^yy yy-t'7 {l-(2-^/y-4- 
(3,5-^^dp7i^) >fy7^) } V?/U=3~£A 
i/^n!) K> rac-v^^/U-yy yy-t'7 {l-(2-^/y 
-4- (2-^n^-^ m^/lx) ^ yf*-^) } v?/l"P~£A 

h\ rac-^^f/wyyyy-t^ u-(2-^/y 

-4- (3-^p^7x^^) ^yf^^) I v?/Ha-£A 



^ny h\ rac-^^f/^yyyy-t^ {i-(2-^fvy 
-4- (4-7 J o ; e7i^) >< y-x^/y) } ^/un^ryj* 
^py h\ rac-v^^f/^yyyy-t^ {i-(2-^^/v 
-4- y /y) >r yf^^) ) v^yp-^Av? 

^ny K> rac-v^fvui/y yy-t'^ {l-(2-:tf7W4 

- (4- h y > ^-/y-y y * ^/y) >r yf^^) } s^/y 

^^^ny h\ rac-v^f-^yy uy-tf* (1- 
(2-n-:/p t°;y-4-7x.^/y^ ) ^p^i)a 

^ny h\ rac-^^f/^yyyy-t^ {l-(2-n-:/p 
fc°/y-4- (a-^:7^/y) A V^^/U) } v?/ynnr>A^ 
^py h\ rac-v^ ?Vl^y y yy-fcf* (l-(2-n-yat 9 

/y-4- (/3--f y^/u) -{yf^) } v^yp~£Av^ 

P y h\ rac-i^^^^y {l-(2-n-7 P a fcVl^ 

-4- (2-^^-/wi-^7^;y) y-r^/y) } vvu=3^ 
A^oJ K> rac-&*f'fri/]) V^-\?7s {l-(2-n-7 P 
Pfc°yy-4- (5-Tir^7f-/u) yf^/i^) ) 

^^>^^py rac-^^f^yyyy-w {i-(2-n- 
^ntvv-4- o-r^hy/y) yr-/>) ) ^=3^ 

!>A^py rac-S^^S/y l^-tT* {l-(2-n- 

t°/W4- (9-7xtyby/V) ^ /U) } ^ 

n^^^^^ny k, rac-^f^yyyv-t'7 {1- 

(2-i-^n t>-4-7xx/W yf^^) ) y/^x^A 
'^nj h\ rac-^^f-zW^y Uy-t*^ (l-(2-i-7 p n 
fcW-4- (o-t7f/l/) 4 l/'T-JV) } i?/l>=i^$J*i/ 
b\ rac-iSt^/Ui/}) {l-(2-i-7 P n fc° 

/u-4- (/3-^-^^/v) >fyf^) } v^/w=3^.^a^^ 
py k, rac-^^^yy yy-t^ (i-(2-i-7 p n tv^ 
-4- (8-^^/W9-^7^) >fyf-^) } ^;ya-!> 
A^py k, rac-^>^/yiyy yy-t^ {i-(2-i-y 

p fc°/y-4- yf-^) } 

^Av^^py h\ rac-^^fy^yy yy-t'x {i-(2-i- 
^pfcVy-4- (9-r>-hy^) ^^^/u) } ^/yp^ 

^Av^py K, rac-^f-yl/5/y UV-lf^ {l-(2-i- 

ypt:Vy-4- (9-7xfyhy;v) >r^x— } ^ 
^^ay h\ rac-v^^^/yv/y uv-tr^ {1- 
(2-s-^^/y-4-^^— yf- /y) ) y/^-^^ 
^py k, rac-^^f/^yyyy-t'7 {i-(2-s-y^/y 
-4- (a-^^^/y) -r yf^/^) } vvup^Av^p 

y K, rac-C/^^/yv/y (l-(2-s-y^/y-4- 

(^-^y^/y) y-^^/y) } ^p^^A^^py 

K> rac-v^^^/y^y U^-tf^ {l-(2-s-^f-/W4- (2 

-^/y-i-^^/y) ^fyf^) } ^3 — ^J^W 

py K, rac-v^>f/W^y yy-f^ {l-(2-s-^/y-4 

- (5-rir-^^^/y) ^fyr^) } vvUp^Ai/^ 

py k, rac-y^f/i-yyyy-^ {i-(2-s-y^-/y-4 

- (9-r>hy/i-) ^r>x-/y) } ^;m^?A^^p 
y k, rac-^^^^yy uy-t:^ (i-(2-s-y^/y-4- 
(9-7xtyhy/w) ^ yy^^/y) } v?/up^£Av^ 

p y K, rac-v^^^iyy {l-(2-n-^^^y 
-4-y^-/y^y^/y) } ^p^r)A^py h\ r 
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ac-SMfTl^y uy-tf* (l-(2-n-^yf/U-4- (a- 
i-y^) J^T-fr) } ^Wn^^A^^uij h\ ra 
c-v^^v-y |l-(2-n-yf/W4-7x^;l/ 
xfy^/u) ) ^yl^^£Av^n y F\ rac-v^^/P 

{l-(2-n-y^/W4- (a-^fvP) 
T^u) ) ^^^A^^nU h\ rac-v^^/U^y 
U>-t*^ {l-(2-n-:/fvU-4- (0--f;7f7U) -f>x- 
IV) } ^^r)i,o;^D!J h\ rac-v^^Vl'v'y 
-fc'X {i-(2-n-yf;i/-4- (2-^^-1-^:7^) ^fy 
T-yl') } ^3^^^pU h\ rac-^^^/^y 
l/y-t'^ {l-(2-n-y^/U-4- (5-7tt7f/V) >fV 
T^yW) } i//^^t)j,c;^ij h\ rac-v^^vl^y 

i^y-t^ {i-(2-n-y^w-4- (9-ryhU/v) ^fyf 

~yU) } ^n^^^qi) h\ rac-v^fvl'v'y U 

y-t** {i-(2-n-y^;i-4- (9-7xfyMJ;u) >fy 

X-^) } v//^-!>A^P!J K, rac-i/^^/W^y 

i/y-t^ {i-(2-i-y^^-4-^^^/i^r yw) } 

i//V3^.i)A^o y Ks rac-v^ ^VW> y U^-^ 
{l-(2-i-^/W4- (a-t^^/U) >fyf^^) } ^ 
/^^t)A^n!J h\ rac-^f/V^!)Uy-t^ {1 

-(2-i-^;w4- (fi-i-y^/v) 4y<f^/u) } -Jju^ 
~$J*i?l?T2)) b\ rac-v^f-yi^y i^y-^ {l-(2- 

(2-*fvwi--J-:7fvi') yf^^) ) 
;i/3x^^^ny h\ rac-^/^f/^yyyy-t'7 (1 
-(2-i-^/>-4- (s-T-ti-y^M J^y*~M } i? 

9 u\) h\ rac-v^pi^/vv/y yy-tf7 {1 
-(2-i-^^yU-4- (9-r>hy/u) ^fyf^) } 
n^^A^^py k> rac-x^^v-y uy-e^ (1- 
(2-i-y^-4- (9-7xtyhD/u) /fyf^/u) } 
/vn^^^py h\ rac-^/^f/wyy yy-t'7 {1 

-(2-^t^yf/W4-7i-/K yr-/>) } v?yU=i~ 
VJ»i/fu}) b\ rac-i/tJ-fri/yuis-V* {l-(2-^ 

(o-t7f/U) } 
?^ny K, rac-^^f;wyyyy-t^ {l-(2-n- 
^^rv//U-4-7zn^/U-r yf^/t') } ^^^^^ 
ny K> rac-^^fy^yyyy-^ {l-(2-n-^*:yyl' 
-4- (a-t7f/U) >fyf-^) } ^^!)A^n 
y h\ rac^f/U7xx;V>yyyy-t^ {l-(2-ni^ 

-4-7x^/Kyfx/u) } -y/un^^Ai/^ny k> r 

ac-^f/V7xx/^yy uy-t^ {l- (2-01^/1.-4- ( a 

-±y^/v) ^yf^/v) } ^3^j^pjj k, r 

ac-^f^7xn/^yyyy-t*7 (i-(2-xf /W4- (9- 



ryhy^) >f yf^/u) ) ^^^^dd h\ 
rac-^f;i/7x^yyyy-t:^ {l-(2-^^/W-4- (9 
-7xfyhy/u) 4 yf^/^) ) i/zi/^^^A^^p 

y h\ rac-v^^/l^y {l-(2-n:^/U-4- 
7xi/Wy7-/l') } v?;V3-!?^^oy h\ rac- 

^7x^yyyy-t^ {i- (2-^,1-4- (a-^f- 

/V) >fyf-/V) } ^x^^ny h\ rac-v 5 ? 

^-/^>y yy-t^ {i-(2-^/u-4- (9-7 > h y 

^yf^^) } ^^^A^d!J h\ rac-i^7 
x^yyyy-t'7 {i-(2-^^vu-4- (9-y*1-yb 

])&) ^yf-^) } v^n^isv^n y p % rac -^ 

7x^yy yy-t*7, {i-(2-^f-/w4- (4-t*y^~ 

y^) >fyf^/>) } h\ rac-y< 

f yy-t'^ {i-(2-^ ^-4-7^^/^^^^) } 

^3-<?A^DiJ h\ rac-^^U^-tr^ {l-(2-^ 
f-/U-4- ( ft -t7f;i/) -Y^y^yv) ) ^^t)Av/ 
^ n y h\ rac-^f yy-^ ( 1- (2-^^/^-4-7 
/l/zfyf^/l/) } vv^n^^Av^ n y K„ rac-^^U 

y-tf^ {i-(2-^fvw4- (a-t7f;u) ><yf^ 

yU) } v?^=x|)A^^ny h\ rac-^f-uy-t*^ (l 
-(2-n-7 P n tV^-4- (a-t7f/U) ^ } v?/^ 

n-^ixv^ny h\ rac-^fvl^yt^/l'-t*;* {1- 
(2-xf/M-7x^/Kyf^) } vvt-^^v^ 
ny H\ rac-v^^^yuyyi^^y^-tf^ {l-(2-^^yv-4- 
(a-^7f-yi^) ^r^yiO ) ^yi^-^Av^P y 
h\ tbc-*?*?-*'? A* { l-(2-n-;/n t°/W4- 

[0 0 6 3] ifciEO^^^k^ft^^^a-!?^ 

rttT#5 0 affswa-** (n-4) "c 

Ra*fcl±SS*:ffl^Srf:t>"C*-5o 
[0 0 6 4] r©±5ft-«a; (II-4) 

^JgA^a-fefS* Journal of Organometallic Chem. 288(1 
985), m63-67M> 3 -n S/^fFWB^BB^O, 320, 76 

[0 0 6 5] #cfc, (n-5) r*s$nss^Jg 

[0 0 6 6] 
[ft 5] 
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MXicHk^ 1-20 (Dmtfcmm. femmrm* i - 
& 4r>r*&**, a****, y^#s> 

[0 0 6 8] rnb^H^H ftWSWfctfl^ 

[0 0 6 9] R 52 J1, **W : F*fcttft*IjS J f-ft^l'- 
*fctt, ^^/K ^nt>(DKHKWl- 

[0 0 7 0] r 53 ^J:^r 5 %, £W£P]— Cfcftfco 

-cvct<fc<, siif»i-2o^m/vs^ 

fcf/K n-y^K >fyy^/K sec-r/^vK tert-:/^ 
/K n-^^^/K ^yJ-^^/K n-^dfvVK i^^n^ 

[0071] ^tib<Doh& 3 n, 2jR*fc«3«ar^ 

l^-^t>Sftorv>rtJ:<, W8B-ttS; (n-3) t> 
<ax 3 £>£tfx 4 ira«"C*>S«> 

[0 0 7 2] Y 1 WSB-JttS; (II-3) ^(DV 1 
8r?£>5 0 JWT^±E-jftS; (H-5) -WKStLSfflMfc 

tf* {1- (2,7-v ; ^/H-xf;Wyf^) } 
^^^ntj K> rac-v^fvl^y U^-fc*^ li- 
fe 7-^;^/W4-n-:/n fcVW >-x~/V) ) 
JA^n!) K> rac-v^^^/^y l/y-t^ {1- (2,7 

h\ rac-^^^/U^y {1- (2, 7-v^ 

K> rac-^>f/^>!ll/y-^ (1- (2, 7-^ ^/U-4- 
sec-:/3vW ^T^AO } ^->)A^^o!j K> ra 
c-^f/^!)l/y-t^ {1- (2,7-^^-4-1-^ 
/U^^f^U) } iz/m^r^Ai/^py h\ rac-v^ ^ 
;^!il/y-t7 {1- (2, 7-i/^ f/W4-n-^yf;l^^ > 
} v^^^Av^ny h\ rac-v^^f-^v^y 
U^-h** {1- 

-tr* {1- (2,7-v ? ^^/U-4->^n^^r^>/U>r^X^ 

/W | i/tv^-VMsi/?* y K> rac-^^f/^>yi/y 

-f* (1- (2,7-v ? ^^/V-4-^^/U^^n^^r'>/^> 
U>-fc** {1- (2,7^^/M-7xx;HfyKyf 



y-fc*;* {1- (2,7-i/>^/W4-> r ai^/U>?^Dn^^ 
^yf^/V) ) ^3^^pU h\ rac-^p*^ 
VUUy-h^ {1- (2,7-^^-4-^* P^fvW^ 
7^^/l/) } v//i^^rif> J*i/# p y K> rac-v^fv^i/y 
wy-tf* {i- (2,7-^^^-4- Fy>f;^!J;Mf 

/W^^) } ^3 = »>A>;^oy K> rac-S^f" 
y uy-fc^ {1- (2, 7-v^ f;w4- h y > ^/i^n 

^^^f/Wy7-/V) } ^^DA^nU h\ ra 
c-^xf/i/^iji/y-^ {l- (2,7-i;^f;W4-i-yp 
tVU^y^/U) } ^A^-^-Av^P y K> rac-^ 
(i-yntVv) i/Duy-t^ {1- (2,7-^^^-4-i- 
Wyf^) } ^VP^^^^py h\ rac- 

i> (n-y^/>) ->yyy-t^ {1- (2,7-^^-4-i- 

yatVKyr^) } ^p^^^p!) h\ rac- 
9 J (^n^*i/7U) ^yi/>^ {1- (2,7-v^ 
/W4-i-^n bVW yf^^l } 5*/U=a -{'Ai/^n y 
F\ rac-^fyU7x^>y l/y-b*^ {1- (2, 7-v?p« 

f/M-i-^a tVW yr-^) ) vvwp ^!)a^p 

y h\ rac-^f;l/7x^>yi/y-l:^ {1- (2,7-v? 

^f/v-4-t-yf/Kyf-^) ) '^p^^v^^p 

y h\ rac-> ? 7x^>yi/y-t^ {1- 

b\ rac-^7*^^5/y l/y-tr^ {1- (2,7-^^/P- 

4-i-/oWyr-/i') ) ^p^^^^pJK, 

rzc-i/7 zL~;V*yy yy-t*7 {1- (2, 7-^ f/W4-x 
5vl"f AO } ^p^^A^^dI) F\ rac-v^ 

(p-hy/w) ^yi^-tr* {1- (2,7-^^^-4-1-^ 

Pf/Wyf-M } Ks rac-v? 

(p-^pp7x^) -yyuy-t^ {1- (2,7-^^^ 
yW4-i- y n t';K yf^ ^) ) ^x^v'^y 
K, rac-^f;^yy i/y-t'7; {1- (2-/^/V-4-i-^ 
Pt>-7-xf/Kyfxyu) } i/;vp^i>^i/^p; 
K> rac-^^f-yWS/y I/y-^ {1- (2,3,7- hV/?- 
/V-A'^J-JV^ yf-;V) } v?;^nn^^o?^ay r 
ac-i/^ y yy-t'7 {i- (2, 3, 7- h V * ^-4-n 

-^P fc°/U>< yrX/V) ) ^px<)A^^p!J K, rac 

-^^yyyy-t^ u- (2, 3, 7- h y ^ ^-4-i- 
/pf;Wyf-^) } v?;W3->>A^^py K> rac- 
i/^f/^>yyy-^ {i- (2,3,7-hy^f/M-n-^ 

f/^y^/U) } ^^^^py K> rac-v^^ 
f/Uv' y l^^-t:^ {1- (2, 3, 7- h y ^ ^/U-4-sec-y^ 
} ^;l/px^^py K, rac-^^f 

/Ui/ y yy-e^ (l- (2, 3, 7- h y ^ ^yu-4-t-^^W 
^^n/w) } ^xf)A^P!l h\ raci^/^/^y 

yu^-vx {l- (2,3,7-hy^f/M-n-^yf/Ky 

fzL/u) } i/;\,zi=Lt;J*W*y K> rac-v?p«^/l^>y 
i/v-fc*^ {l- (^U-H^/H-n-Aa^y/Wyr 
xi/P) } i/;^^r)A^py h\ rac-v^^^^yi^ 

v-t*^ {l- (2,3,7-hy ^f/w4-i/^p^^'y/Ky 
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uy-t f 7 {1- (2,3,7-h y ^f/W^f/V^^D^^r 
WWVx^/l-) } ^^jA^Dij h\ rac-v^ 

{i- (2, 3, 7- h y >?vy-4- h y ^ 

h\ rac-v^^^i/y U^-tr* (1- (2, 3, 7- h y ^ 
/M- h !) ^ f /u^n dfi/^ f ;K /y) } vvi^ 
x^^ny h\ rac-^^f/^'J Uy-t^ {1- 

(2, 3, 7- h y * f- ^ ;=./Wn?vi~f isf—fr) } 

(1- (2,3,7-h U>f;H-7x^^on^;W 
yf-^) } vvy=i~ fyJ\*/# n y K N rac-v^^/yv- 

yf^^) } ^^^A^dU h% rac-v^^A-V 
y {1- (2,3 ( 7-h!i^f/H-i-^ntVWy 

T^/V) ) h\ rac-v 5 (i-/Pt° 

/y) v/Ul/y-t^ {1- (2, 3, 7- h y ^ ^/W4-i-^n tf 
/W^f-^) } ^^^A^dJI h\ rac-v? (n- 

•f^/io) yii^y-^ {i- (2, 3, 7- h y > 

Ptf/Wyf-/^) ) ^3->)^nU h\ rac-v 1 

(iy^n^*vvy) s/ywv-tr* {1- (2,3,7-hy> 

f-;H-i-^ntVWyf-^) } v/^^^^i^i/^n 
y h\ rac-^^/U7 3i^/l^>y Uy-kf;* {1- (2,3,7- 

i/^nD h\ rac-/^/U7aL^/lsi/y {l- 
(2, 3, 7- h y ^ f/M-t-^f/l/>f >*f~ /W) ) v^/Va 

^^^^ni) h\ rac-i/^^^/U-i/y U^-t: 0 ^ (1- 
(2, 3, 7- h y ^ yf-^) } v^Va 

^^v^^d!) K, rac-i/ y^^/u-yv Uy-tfX {l- 

(2, 3, 7- h y ^ ^/W4-i-:/n fcT/Wf ^/y) ) v>/y 
3^^^d!I h\ rac-^7x-/^yy 1/y-t^ {1 

- (2,3,7- h y ^^/U-4-^^ 1 /W>T r -^) } vvl^~ 
^Av^^Dij f>\ rac-v^ (p-hy^) ^yuy-t^ {1 

- (2,3,7- h y ^^/U^-i-T'D tVW^X^/^) } >vy 
3^^i/^n!J h\ rac-i/ (p->> n n 7 ^/y) fyy 
uy-t'7 (1- (2,3, 7- h y /^/U-A-i-^n 

~/y) } ^/Urn^^^i/^ p y h\ rac-v^fvy^y U 

y-t** (l- (2-^ f /M-i-^p tv^7-^ f yf 
~/y) } i/^^^^^i/^^/K rac-v^^f/^yy yy 

-t*^ {1- (2-p<fvv-4-i-:/n tVu-7-^ ^/u-f 
/U) } ^^^>fMDi] h\ rac-i/^^iyy 
uy-t:*;* {1- (2-> ^/W4-i-y n h°/U-7-^ ^/M* > 
x^/u) } vVy^^A-t** (^^y^7t^- 
h) , rac-y^f/^yyyy-t'7 {l- (2-;*5vy-4-i- 

(p-y^^/u^/uy^^- b) , rac-v^^^/u^yy uy- 

fc** {1- (2-^^/y-3-^^-4-i-^n tVU-7-^^/l- 
<4l/y*-jV) } ^/yn-^Jxv^u y h\ rac-v^^vU 
v^y^y-t^ {1- (2-^^-4,6-^-i->^n tv^y 
r-JV) } v/y^^DA^ny h\ rac-v^^^/V^y 



l/y-t'^ (1- (2-^^/y-4-i-^n t 0 /y-7-p<^/Wy 
y=^/y) } v^^t>A:^ o y K > rac-v^ ^/y^y y 

i/y-t'x {l- (2-:7:n^/y-4-i-:/n t°/y-7-7<^/y-f 
yi/y-tr* {l- (2-^^/Wy-r^/y) } vvya~£ 

A^ny h\ rac-rc^uy-fc*^ (l- (2,4,7-hy^ 
^yy^y^/y) } vvya^Av^ny h\ rac->< V 
T'n t o yy=V-t^ {1- (2,4,7-hy^f/Kyf^ 
/y) } ^n^^^ny Kftifo 
[0 0 7 3] £fc±E<£><fc 

r£t>T£S 0 m^tf>^T\ 4#:Mi-;7 p P t°/y, sec- 
^yy, tert-y^/yS^ Wft&T^^mtt^Z 

[0074] #^-ejs, aurwE-tta; (n-5) xm 

hn^\ Rm*tzttsm*m^z>z t t>-c#So ±e 
<o«fc5 4-*a; (i i-5) T^^H^S^JSft:^^, 
>f yfySffls:^ bRfc©;* jfcfc fc ittf ttHT 4 - 2 6 
8 3 0 7^«{CfE*SixTV^*«feJilJ:f!)^fig-r5C: 

[0 0 7 5] *»W-Cf4, (A) TOl4i(^ 

L 2 M 1 X 5 2 - (III-l) 
[0 0 7 6] L 2 B % 

9, X 5 tt, Ev^KW— Cfc^4oXV^TfcJ:<, tK^ 

t> l < ^y/y^^ «? Ajs^fc-sflr-r sftfk** 
'>y/y£^L<B^y^/ys-cfc5o 
[0 0 7 7] r<7>J:5 4-»S; (m-D -c*Six5{fc; 

te* (ni-2) -es^ixsft^*^ 

[0 0 7 8] 
lit 6] 



Z 1 Y* 

/ / 
Cp H 1 

\ (III-2) 
(X 5 ) 2 

[0079] m 1 \mm$t%4m<Dm&&mfc* 
[oo8o] z 1 mm^. ^ir^m^, *vmwL 

tX-tt-S i (R 55 2) -C (R 55 2) - x -S i 
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(R 55 2) S i (R 55 2) -C (R 55 2) C (R 55 2) 

-C (R 55 2) C (R 55 2) C (R 55 2) -C 
(R 55 ) =C (R 55 ) -C (R 55 2) S i (R 55 2) 

-Ge (R 55 2) -ftifCfcSo 
[0 0 8 1] Y 2 ft. ffltHK^ V 
fctt^^-^IK^tr^tfEtt^tSU fctAtf-N (R 
52 ) -O-, -S-, -P (R 52 ) -ftif?*>5. 

[0 0 8 2] Jti2R 55 H*^^*fcli2 01@^-C(7)^ 

r a-*/k e-iowy t < 

If 7 - 1 0OT5;^/uS-e*)5^ *fcttHB 
^L<i«tlJ^±(Z)R 55 ^ 3 Ofl*-C©#*#«*©IB 
Utfe J: v\ 

[oo8 3] ttTi-±fe-jK^: (ni-2) -c^snsa 

^SWfc£tt«ft*Wft W^^o (tert-^/W S 
K) (7 1 h?;*^/W-7) 5 -i^n^;/^a^/lO -1,2- 
x^y^;k>a-^i/^t3|j h\ (tert-:/^vl' 
K) (f h 7 ^ f ^- u 5 -^^ n ^ v^^^^) - 
i,2-i?^^Wy^oJ.K, (^/w^ K) 

(x h7^^/^-7? 5 -V^n^^^i/oi^/P) -1,2-^^ 
y^/Wy^n!J h\ (a^/UTS K) (t1^7 

*n JJ b\ (tert-^A-T ^ K) v^/U (f^7^ 

y h\ (tert-^/I'T 5 K) v^/P (fh7>f/V- 

y h\ ("^S^TS K) i?*?ft>- (rF^f/Wj, 

ft if. 

[0 0 8 4] (B) IMIT S Kfc£* 
*»Wt?«v^b*La (B) 98^AT^ Kft3*flt, T 
E-tt* (i) *fctt O-D T*3*i5«fcllT5 

[0 0 8 5] [ (R3Si)2N] k MXj-k -(I) 
Mtt, SW^3-6^^S^JS1S^^^L, 

oa»^jais^ t 1 * 5 C t LV \ 

[008 6] j liB»&JR|j^ M(Dflfi»£3H% k « 1 

[0 0 8 7] fcikfrmmt LT*(W5lK:tt, ^ 
fvK n-^n tf/K ^y^n fcVK n-^^/K >T V^f" 



-2 0(©iff«*fc^tt«<0r/U#/US ; 

7^/^ 6 - 2 0 (07 y -^S ; rft 

b^ry -^s«ca»ffi^*ia^»d5 1 - 2 oor;^^ 
Sft if <&r*£# 1 - 5 ufcRfcr y -/US ; > 

yf^^^y^n7M/H; fcf~/K s 
aSftifjWHtf&Jx*. 

[0088] ap y wfcSHfcTKiRSi: L-m, mrffi^fb 
Ev^fcaifiL-CBttlllllft if 

[0 0 8 9] x«\ Anyyff, 
*i-20 «>Kfldc*S. WXlS^ft 1 - 2 0 ©ab y 

*£&*U *#W^ttS9E-*a: (II-D Waits L 

iri^ao]s^*fc«ads^fe)ixs 0 j-k#2 

[0090] rtibco?^, «*JB^« 
^1-2 oo^fb*iRi£*fcH^/^7^^- h£-Cfc5 
ri:^»*U\ BTK:. il&E-ttsS (I) "CSS ft 3 

»S**t6t>©T?ttftv\ ( h y > y /v) 
t ^ K] f^^^Ahy^ay h\ tf* [tf^ (hy^ 

^/Pv^y/w) 7; K] f^^oy Ks fc*^ [tr 

^ (hy^^;^>y^) k] y 
k> hy^ [tr^ (hy^^v-y/u) r^K] 
^^ny k, rh7^ [tr^ (hy^f/^yy/v) 
7; K] f^^, (hy^^/^y/u) 
K] ^.:r>Ahy^py k> t*^ [tr^ (hy^f- 

jVisVfr) Tl K] ^a^^A^py K, fc'X [If 

^ (hy>^/^>y^) r?K] 
k> hy^ [tf^ (hy^^^y/u) tsk] 
^•)A^py k, rh7^ [tf* (hy^^/^>y 
r^K] ^ax^, [tr* (hy^A-vy 
?v) r % K] hy^py k, t*^ [tr* ( h 

y^^i/y/w) K] ^7^^^py k, t*^ 
[t*^ ( h y t< fvuv- y />) K] ^7^^a^p 
y h\ hv* [tf^ (hy^^^y/u) K] a? 
^^^py k> rF7^ [tr^ (hy^^v-y 

/w) 7? K] ^7^^i^ 
[0091] -jSS: ( 1 -1) -c**ix5S#£JR 
7; Kfb^i-ov^r^l-^o 

[0 0 9 2] 

[ft? ] 
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R 1 
I 

C(B m )A) n MX P 

- (I-D 

I 

R' ' 

[0 0 9 3] Ml*, flWB-*5£ (I) KEttSM 

offlMmmimom^mm+xhzzk&frt l< , 

[0 0 9 4] R' *5<fct/R" I*, SlvMcils)— x*tI4o 

#«s/y/uat*fctt, y>\ 

[0095] jMbkttS, ^ y vft«fb*c*»i tr 
*#«fctt, mE-jRa (i) m^R^m 

So #«^y^lit L"C*ft»K»i, ^^7^>!i/K ^ 

fvi^y/K M^fv^y/K h y 7i^>y/vft 

[0 0 9 6] g& HI*, y>, -fa!-l?»J:tf^*^ 

*ifc«{b**iSi: L-Ctt, aME#toJc*£fc>cooc 

H3, -N (CH 3 ) C (O) CH3 , *OC (O) C 
H3 , -CN, -N (C 2H5) 2 , -N (CH 3 ) S 
(02 ) CH3 , -P (C 6H5) 2 ftif^g&Lfcg^ 

[0 0 9 7] ml*, 0~2^SE»-C*>5o n I*, 1-5 
OlStfc^o Ate, HMI13-16M^ 

mm*, tr^mm*. y^m*. mnm*. vt^-v 

WS^I-fi, Ig&^Ate, EVMCH— Ct)»fto"CV^ 
[0 0 9 8] EIS, ^ifi, ** % BX % />nyy, « 



[0 0 9 9] Z(D£0%- ( (Era ) A) n -X^tl 

T<Z)J:5ftSftff^*»fe>ti5o -CH2 -, -C (M 
e) 2 -C (Ph) 2-, -Si (Me) 2 - 
Si (Ph)2-, -Si (Me) (Ph) -, -CH 
2 CH2 -CH 2 S i (Me) 2 -, -CH 2 CH 
2 CH2 -, -CH 2 C (Me) 2 CH2 -CH 2 
C (E t) 2 CH2 -CH 2 C (n P r ) 2 CH2 
-, -CH 2 C (i P r) 2 CH2 -CH 2 C (n 
Bu) 2 CH2 -CH 2 C (i Bu) 2 CH2 
-CH 2 C (s B u) 2 CH2 -CH 2 C (c P e 
n) 2 CH2 -, -CH 2 C (c H e x ) 2 CH2 
-CH 2 C (P h) 2 CH2 -CH 2 C (Me) (E 
t ) CH2 -CH 2 C (M e ) (i P r ) C W, -, 
-CH 2 C (Me)(i B u) CH2 -, -CH 2 C (M 
e ) (t B u ) CH2- N -CH 2C (Me)(i Pen) 
CH2 -CH 2 C (Me)(Ph) CH2 -CH 
2 C (E t)(i P r) CH2 -, -CH 2 C (E t)(i 
Bu) CH2 -CH 2C (Et)(i Pen) CH 
2-, -CH 2C(iPr)(i Bu) CP2-, -CH 2 C 

(i P r) (i Pen) CH2 -, -CH 2 Si (Me)2 
CH2 -, -CH 2 S i (E t) 2 CH2 -, -CH 2 
S i (n-Bu) 2 CH2 -CH 2 S i (Ph) 2 C 
H2 -CH (Me) CH 2 CH (Me) -CH 

(Ph) CH2 CH (Ph) -S i (Me) 20S i 

(Me) 2 -, -CH 2 CH2 C H2 CH2 -, -S i 

(Me)2CH2 C H2 S i (M e )2-, 

[0 10 0] 

lit 8] 

cx C< IX 

[0 10 1] 
Ut9] 



Me 

[0 10 2] [itio] 



(15) 



4*M¥l 0-3 3 0 4 1 2 



iPr 



tBu v 



[0103] 



[0 10 4] 




H 2 C 



Iftl2] 



<9k ^ "?k 

S Me - N ^^~ N 



H 2 C 



tBu 

[0 10 5] 4*5, ±!E«^*, MelWfA'SW 
U E t Wt:cf7l4K:*U n P r ten-^n fcVl^£^ 
L> i P r V fcfVu££^ U nBu l*n-:/^vl' 
g£^U iBul^y^H^U sButfsec- 
v'fvl'S^U t-B u(itert-y^/^S^^L, i P 

/l'SSr^U c H e xtt^ n^vvl^^U Ph 

[0 10 6] ptt\ 0^4<0«»t?*>So Xtt, 

«*JjR J ? L *l~2 0(7>/Npy>'fk i Rfb**iS, 



mrf£-/&iS (n-D K*3itaLi:BIC"C*>S. 4*3, p 

[0 10 7] £jt&<0 5^ ^oyyB^ 
^1-2 o©Kft****fctt^^7**- bS-efc£ 
rfcaWJiU*. flfflE-tt BTfc, ±e-»5t (i- 

[0 10 8] 
[ftl 3] 
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[0 10 9] 



[0 110] 



[0 111] 



6 



tBu Me 

I I 

/ ^Cl /N^ /CI /N v /CI 

tea Si Ti He a Si Ti He 2 Si Ti 

V C1 N CI V N X N C1 

I I 

tBu Me 



SlMea 
I 

/N^ /CI 
Me 2 Si TI 

N N C1 
I 

SlMe 3 



[ftl4] 



H tBu SiHes 

I I I 

/CI x^S^N^ ✓CI ^^s^N^ /CI 



H tBu SiMe 3 



tBu tBu 
I I 



/v^Nv. X C1 /yNv /CI ^N^/Cl 



(^) tBu tBu 

[ftlB] 



tBu 
I 



CNv /CI 
TI 
N x S C1 



I 

tBu 



CI 
CI 



SiMe 3 



✓CI 

/Ti 
N X C1 



SiMej 



Me 2 Si 



tBu 
1 

/CI 

Ti 

I 

tBu 



tBu 

Mb « S /'-Hx /CI 
0 Ti 

tBu 




tBu 

iPr— s. /— Ns. /CllPr—v^N^ /CI 

X Ti X Ti 

lPr-^^— N x X C1 iPr^V- V C1 



I 

tBu 



SlKe 3 
I 

iPp— w— M 



iPr 



CI 
Cl 



I 

SiMes 
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c 



tBu 
l 

Ti 

I 

tBu 




tBu 





SiMe 3 




[0 112] 




[ftl7] 




[0 1 13] **3, _h!E0!l^ + , Meli^/l/g*^ 
U E tl2^/Ug£^U i P rfi^V^n tf>&£ 
t B ufi tert-y^/l-S^^i- Q *S59J-C«\ ± 

[0114] ifE-»S; (i-i) 

^wR&Si&s 1 - 5 flR& Lfcd&T y 

tib-KsS; (i-2) -c«£n3S#&JHrs k 

[0 115] 
[fcl 8] 




- ( I -2) 



R 8 



[0116] s;*, m*3\ flttlE-«S: (i) n*3*t-5M 

[0 117] R l -R 10 »i, ElMdH— " C^MotV^ 
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-D^rv-S, -COOR U , -N (R 12 ) C (O) 

R 13 , -OC (O) R 14 , -CN, -NR 15 2 

N (R 16 ) S (02 ) R 17 (fcftlU R n ~~R l7 \*mm 

L, R 1 -R 5 <D5 fcfc lofttlH^ST' 

[0 118] /NP^ylfi LTtt, flfrfB— Jtt* (I) 
**S*5<tt5*«e/y/uKi:L"CI±, fl&SB— (I- 

[0 119] 7/i/3^fVSi LTftttttlctt, 

*v\ >fyyh^ tert-:/b*$/*tf#¥tffeft 

6-^f/l/7s; 2,4,6- h JJ 

[0 12 0] -COOR u s -N (R 12 ) C (O) 
R 13 , -OC (O) R 14 -CN, -NR 15 2 
N (R 16 ) S (02 ) R 17 (fcftTU R 1L ^R 17 tt«* 

LTte, -COOCH 3 , -N (CH 3 ) C (O) CH 
3 , -OC (O) CH 3 , -CN, -N (C 
2 H5 ) 2 , -N (CH 3 ) S (02 ) CH3 

[0121] SfcR 1 -R 5 -C***L5S©5t>«>2fl 

^5^(0 2<@j^±c7)s s ff*u<ttw«-*«*i:v^ 



[0 12 2] mtt, 0-2CDg$rCfc5 o nil 1-5 
O&SrCfcSo A 14, WISHR*; (1-1) KljSttSAfc 

[0123] EI4, WE-JKS: (i-D KfcttSEtP 

fc E -WRSftfi 2 fl&±0Stf EVMmH LT«*:»J* 
[0 12 4] Z<D£ote~ ( (Em ) A) n -"C^^^l 

[0 12 5] xtt, **JS^, ^nyyff^ 
»i-20 co^fbTK^S, 0t*lK?ft# 1-20^ 

*>f U JWW&fctt, fluE-K^: (II-l) 

[0 12 6] :ti^n, KMS?* 

[0 12 7] J^TiC, ±JE-«* (1-2) 

»«7S Kftd*©Wttii4«*t#, :HbCB 

[0 12 8] 
[ftl 9] 
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[0 12 9] 




iPr 
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[0 13 2] [ffc2 3] 
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[0 13 3] 




[0 13 4] [11:2 5] 
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Me 




iPr 

[0 13 5] I4k2 6) 
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[0 13 6] [ft2 7] 
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[0 13 9] 



[ft3 0] 



He-^^ Me 




/-N N /CI 




Me^Me 





iPr iPr 



iPr iPr 



Me^iT" Me 
Me 2 Si-N c , 

f Ti 
x ' ^ci 
He*Si-N 

Me.. 



Me 



-CI 



He 




[ .Ti 
>— N CI 
tBu 




[0 14 0] 



iPr 



iPr 



Jv iPr 



CI 
CI 




0 

6 





s 

6 




»x /CI 
S C1 



Me 

/CI 
Ti 

N C1 
Me 




H 2 C 

6 




-9 

Me 
Me 

ft-. 

/CI 
Ti 

N x X C1 
Me 



Me 



He 



/CI 
Ti 

^-fK ^Cl 



Me 



He 




0 

6 




MeM 

6 



Me 
Me 

Ns /CI 
'CI 



[{b3 i] 




He 





He 

N x N C1 



"9 

s 

6 




He 

✓ CI 



H 2 C 

6 



9 

Me 

[0141] 4*3, ±1503^^, M e fi^ ^/umirf^ 
U E t tt^fvl^g^U i P r liiso-:/n t°/uS£ 
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[0 14 2] *«W"Ctt, ±8BO«t5 4ft^ft^*5V> 
^VSr^/Ua^*^ AdSf ftX-fcg 
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[0 14 3] mboa^&JRT ^ Kfc^Ot-C, M 

[0 14 4] WiE-teS; (i) *fci* (i-i) -cssh 
S9»AMT$ Kfls^*©+-cHt, (i-i) -e* 

t>, -tt* (1-2) "C«Six5aS^JRT5 K<frfi*# 
[0 14 5] rtib<oft^««^fflTfflv^t«t^L> 
(C-l) *ftt&Hfc£« 

Wk:i±TK«)J:5*SI***i, 2«aaJ:r«Bi 2, l 

[0 14 6] 

(C-la) Al (OR b ) n Hp Xq 

(5fctK R a &£tfR b 14, SVMCEHTfc&ftoT^ 

gHbtc*£*^U XttAn^IfSr/TU mf4 0< 
m^3, nfi0^n<3, p*40^p<3, q[40^q 
< 3 <£>SrC& 0 , ^0m+n + p + q = 3tfc5 0 ) "t* 

[0147] (C-lb) IV? A 1 R a 4 

(Stf, M 2 J4L U Na N K*SU R* 1 14ft XW* 

[0148] (C-lc) -«5£ R b M 3 

R a jo<tt/R b J4, HVM^H— TtSftoTV^ 

So ) T***i5 2flg*fctti 2^JS<7)v ? r^^/Hb 

[0149] wim(c-iad\mir%#mT/i'$-'}j*fc& 

R^Al (OR b ) 3-m 

R a *5J:tfR b 14, 5VMC|^-^t>g£o-C^ 
KfbkStS*:* U mf^Klil. 5^m^3<D& 
— JK^C R^ A 1 X3-m 

R a \*mmm*m* 1-15, #* l < « 1 - 

#*L<liO<m<3-C*>So ) •CiJtl^tffir/K 
R^ A 1 H3-m 



4<Z)$tok^i££^U mH»*KH2Sm<3tfc 

— KSC R a m A 1 (OR b ) nXq 

R a ££tfR b 14, SlM-l^-T^^*oTV> 
Tt>*<, RXHWl-l 5, $?£L<l4l-4<£> 
fttokKSSr^U Xf4^nyvJ®^£^U mf4 0< 
m^3, nt40^n<3, q 14 0 ^ q < 3 £>grCfc <9 , 
^m+n + q = 3t*)5o ) ^^^5^17/^^ 

[0 15 0] (C-la)fcH-f5TA'5^!>Aft^«li: LT 
t.VM,#tfy\C\tb 1)^/^7^^^ bVn-^/U 

i*, h y sec-^/WT^^-^A, hy tert-^WT 
h y l-t^JVl^frTfr^ — V^ hy3- 

^-'j'A, h ya-^/w^y^TA^^i^ hy4- 

yl/^ — ^A, h y3-^^/U^^ri//Ur^^-^A, hy 
CO h y v'^PT/^/vr^^ ; Mj7i^W 

l>y b});i'y;\'$~$J»tek'<obVyV—/i' 
7 ; v?^ y^f/W^^W K 

ftffo^r/w^r/w^^^A^ K7^ k ; h y >f y 
V3L.3-/V7 — K> y-f*$-)vy)v*^ 

■fe^^rr/U=3^^K ; R a 2.5 A l (OR b ) 0.5/^' 

feT/V^f/^T/^^^^A ; v^^^-yUT/U^ — ? (2,6- 
v f -t-yf;u-4->f;u7xy ^K) , ^^/wryw^^- 

(2,6-^1-^^-4-^^7 317 K) , 
v 5 ^ y ^/V7/V (2, 6- iz-t-y^y^-4-7 ^yu 

7*y*s/K) s -fyyf/w^^At^ (2,6-^ 

^yP7^ / ^r-> K) tai!07^J^7^ 

^?^r y— n**>K ; ^^ry^^^^-^^n y 

^^yi-r/u^ ^^Air^^r^n y K, -f^/V7J^%^ 

^^cor/^=^r/^ry^^^^i^■ir^^^'7-< K ; ^^7 
;l/;^^^n!)K, ^ n ^/UT/U * ^ r> A >^ n y 
h\ yw^^^Ay^p ^ K*if^)Tyi'*y^ryw 
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[0 15 1] *1t(C-la)imU^%ik&Wh$im-f?)Z 
(C2 H5 ) 2 A 1 N (C2 H5 ) A 1 (C2 H5 ) 2 

[oi5 2] mfc{c-\b)\~wrz>fc&mt i/t«\ 

L i A 1 (C2 H5 ) 4 

LiAl (C7 H15) 4 4if«r^»fSr t*S*^tSo 

[0153] ^coffi^t, (c-i) *r»&*{fr&Wt 

(i-C4 H9 ) x A 1 y (C5 H10) z 

[0 15 4] S^^^Oflfei-fc, (C-l) *«&JSUfc£» 

[0 15 5] *^a^3Rrt"C±E**r^5-»?A{b^ 
WfcT/l" ^ n £ A £ T/l^/W ^v'^At ©fi*** 

[0 15 6] £jie>*>5^ W«r^~*Afc£»# 

[0157] (c-2) *r«r/u5 = i?^^5/{k^* 
**w-efflv>e>*ts(c-2) t«r/u^?At*5/ft* 

»ffl¥2-7 8 6 8 T^ftfcfl^SftTV^J:?*^ 
[oi5 8]K^r;K/Wy(t fctitfT 



(1) K»*^#-r6{b^»*fc««6ft**^i"5 
ftSity? ***** if <oRft**«E#K»»^, h 

(2) ^<>"fe?>\ h/ua^ ai^wa:— r/K rh7t 

(3) x^^, -<>-te?>\ h^vftif(0«C<M'TH> 
[0 15 9] /«c*5Rr^$y ^vtt, '>ffltf)*"«&R 

[0 16 0] r/^^/*^^vS:WK1-5KKIfflv^e>i^5 
-l) \zmir^mr/u^^^^it^tLxm^Ltzh 

So 

[o i 6 i ] z.frb<ooh, V y TA>*fr>TA'% — v 
a, hy^p7/^7/K^')^tL< > ny 

[0162] r/i^ / ^*^WKic:fflv^ns»jKt 

Ittt, ^^ifV, h/^^, ^rv^U>, W 
[0 16 3] t/ L C*^^-CffiV^btl5-<>^^^ttO 

8*t5A i ds##A i w^*#-ca#i 0%^T, » 
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[0 16 4] **WTfflv^bi^**«r/^^-^>i^2^* 
i/ik&VokLX}*, TE-®^: (iv) -c*Sft5#Dy 

[0 1 6 5] 
[ft3 2] 

R 22 R 21 R 22 

\ I / 

Al-O-B-O-Al 

/ \ - (IV) 

R 22 R 22 

[0 16 6]S^ R^liRJHBW 1-10 (Dixit 

[0 16 7] HfrE-^S: (iv) -e&ztiztfvykGAj 

mmrfr^-v j***is{t&mz, tb-»s; (v) 

R 21 -B- (OH) 2 (V) 

flftt*«Ei'-e, -8o < c-^a©a*-ci^-2 4i*ffi 

[0 16 8] buIS-^ (V) T«*h57;^*o 

n-r/^Vl^n^ >fV^#oyi, 3,5-v? 
[0 16 9] Z<D£?%T/l'*;l'#a>mbRfc£ltZ> 

-1) Jc:H+s#*r/u^^^^k-g«iu-c«^Ufct> 

[0 17 0] rtlktf)?^ hliT/^W^^ 

h y ^^tut/vs^a, h sja^/vr/vs h 
y><yy^r/u^ 

[0 17 1] _bB<0«fc5ft(C-2) W«r^~*-M-* 
•>ft**f±, l@¥aTtfc^2S^±a^-li:r^VN 

(c-3) a»&j|ifb^**fctt»»AKr^ Kft-Mits 
it LTV irvifiZWMirZik&m 
**m^m^b*izw»4Lmt&m (a) 



JSr^ Kfls£* (b) t®SLT>r*y#&j&S'*-5{fc 
£*<c-3) OUT, WrvM 

5o ) * ITU ffl?l-5 0 1 9 5 0#^«, #BH 
¥1-5 0 2 0 3 6-5§-&$B, £ffl¥3-l 7 9 00 5f 
ti¥3-l 7 9 0 0 6^ 4#BB^3-2 0 
7 7 0 3 4$fS¥ 3-207704 U S 

P-5 3 2 1 1 06^^|C|Blfe$tlfc/W^^ -f* 

[0 17 2] /l~f LTtt, BR 

3 (Rhfc, 7s/|, /^S, h y ^l^n^fvl'Kft 

-cfcio ) -c^*n5{b-&»***fe>n, iztz.\t hy 

Mj7ix/^py, hy* (4-7/1^ 
tD7x-/U) jtfP^, hy* (3,5-v ? 7;VtP7xX 
IV) tKp>, hy* (4-y/V^-n>^/l/y3i^/W) 

hy* (^y^7/^a7x^) ^py, hy* 
(p-hy^) hy* (o-mi;v) /fuy, hy 

* (3,5-^^^7^^/W) #'0 i/ttZ-himf btlZo 

[0173] 4*>mk-&®b\,x\^ tzt^Tm- 

(vi) T*Sft6fc£*jWIMf kftSo 
[0 17 4] 
[ft 3 3] 

R 25 

R23® R2^_ B ^ R26 

I »■ (VI) 

R 2 7 

[0 17 5] x£«K R 23 £ LTte, H+ , 

[0 17 6] R 24 -R 27 J3\ EVM£WI— Ct>M*oTV> 

jfttas. Fy7xx^/^r)^^y, hy (^ 

f;>7i^;u) flyutf- 9 hy (v^fvw 

[0 17 7] jftfBT:/^~*A;*7 LtMftl: 

>\ hD^ry^^A^fty, hy (n-^f- 
/w) ry^^^A^ftyjS^Fyr/^y^y^ 
^A^^v^.N-v^^^r^y^^^*^^ n, 

N-vai^/UT^ y ^ ^y, N, N-2, 4, 6-^< ^ 

f/ur^y^^A^ftyft^N, N-^r/u^r/ur- y 
^^^^7^^ ; (^y^pfcvv) ry^!)^f 
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[0 17 8] 1$ifc7frx*^VJ*$?*>b LXMcftmz 
\* s hy7x^wx^!)^fty, h]) (y^ 

[0 17 9] R 23 <bLThJ\ *ti>i£~VJ*1>i***^ T 
Wf-*^ N.N-^fvwr-y^A;^ 

[0 i 8 o] 4fc>r*;/tt{frfr4fci: lt, hyr/^/v 
fifer:^— *a&, N.N-^r^/ur^-y ^i>Aig, 
i/T;u*;\,T hyry-M^7t^^ 
A*fcft ifMMf 5 r b fe S 0 

[0181] h y t/u^a^&t^-^a^ lt^ 
ftftlctt, fci Art HJai^r^^*^ h7 

(y^/io h y ^/kt^-^x 

(p-hy/W hy^f/vry^e^^Afh^ 
(o-hy/v) hy (n-y^/u) r^^^Af 

hy (n-^f/U) Ty^^fF7 (m,r^^^7 

^n/u) hy ( n -y^) ry^^rh7 



(p-hy7/I/tP^f/U7*-;>) hy (n-^ 

^/u) 7y^^^rh7 (3 ( 5-^hy7^tP^f^ 
7* :=:/!✓) bV (n-^/U) 7^^!)Afh 

[0 18 2] ^N-^T/W^r/VT-y LT*ft 
WICfi, f:^I^N-^f;V7^y^!>Afh7 (7 
:x:~/U) N, N-i/xf/b/^y^^r (7 

^^/U) N,N-2,4,6-^V^^f"/^r^y 

7^7 ***ft4f#*tfb*t5. 
[0 18 3] i?y;U*;UT>'*~VJ*&b LT^ftftlc 
te, fcirjitf^ (l-^otr/u) 7y^^rh7 

[0184] $^ty«^fttlt, b})y*~ 
;\s$j\"<~V At h7 (^y^7;utn7x^/u) 
K N,N-^f;V7^y^^Arh7^ 

N, N-v^ni^/ixr^y ^f)^y^7x^>^n^y^ 

TIB^; (vii) (vui) r*Six54-^ 

[0 18 5] 
Ut34] 
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[0186] (it*, e t \t^/um^^ 0 ) 

[0 18 7] 
Ut3 5] 



Na e B- 



CF 3 
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CF a 



[0 18 8] *7>ft**liU*#fti:H:, fciAtf 
=f%i£y> (14) ; t*^ C h y (n-^JU) 7^ 

9 A) x^tKU-H, if* [hy (n-^/U) 

r>A] tr* oy ( n -:/5vu) 7y 

^e~*A) K'TJaKU'-K tr* Oy (n-yfyu) r 
>^~r>A] f^^n^^lz-K fc** [hy (n- 

ir-(7)T-^>C0^ ; MJ (n-y^-/U) 7V^^t*7 

(in), t** [hy (n-y^/v) t>^*a] tr* 



•« (VII) 

CF 3 7 U 

(III) ft if ©4:JR#5 >-T -^©Jfcfc 4f3»#lf b*l 

[0 18 9] */i<tfy ffc&Vob fc£ 
AHfo-jtr/I^V-J-tf^V (14) , l,3-^/W<y*^7jf 
7> (13) , 6,9-v?^/W^^t^7^ (14) , 

K^-r x^wi.a-^/wvt^^y, 

y^^^v, 7,8-^/w^yf^#7y (l 3) , 2, 
7-i/Jj;w<v^7*fi#yi<' (13) , yi/"f%'^ Yy 
4 R,8-^^f;K8-^/w^yr^^7^ Kx 
*W K-ll-^^/^^-v^^/w^^vx^^y 

Ky (n-y^) r VJ^x-jjjw^x ?K 
K h y (n-^/u) 7y^^!)Al^;w^y^^ 

K bV (n-y^/W) 7^^!)Al-^/W^Kf^ 

^u-h, }>y (n-y^/u) r>-^^Ai-hy^^ 

^y/V-l-^/W^^^W— h, (n-y^/W 7V 
x-i)A/D^-l-^^K7^^^h, hy (n-y 
^/i/) r^^^A6-^yw^^^u- h (14) , b 
y (n-y^/W 7y^^»)A6^/W^^U-h (1 



(32) 
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2) , hV (n-y^/>) r^^ , )^^ , )yf^ 

#U~h (13) , hU (n-y^) 7>^^7 ( 8- 
^;u/^yf^^V-F (12) , hy (n-:/^) 
r>^^r>A2,9-v>^/^<^^x*^U- h (12) , 
hy (n-:/fvP) T>^e~r^ Ky^'M' K^-f K-8- 

^/^^yr^#v-h, hy (n-y^/u) 

7*;*7#W-h, hy (n-y^) T^~VJ*y^y*U 

h, hy (n-^) ry^^^f^/^F?^ 
k-9- h y ^ fvi'S/ y /u-7, 8- v>*/w< $ yf* ^ 

h, hy (n-^^/v) ry^^A^yf*^ K7-f 
K-4, *-7-#/l"«$r h ft t*<DT~ 

hy (n-^/W) 7y^^At'7 (y*v» 
K9>T hM,3-^*/U/V^W- h) =^MKt 
(III), hy (n-^^/W) TV^r^t'* (^yf^ 
/M > hW,8-^#/W^:^##u-h) ftiftfi 

(in), hy (n-y^/u) ry*-!>A^ i^yftf 
hSfcfi (in), hy (n-y^/u) ry^^t^ 

^S^A** (III), hy (n-y^VU) Ty^^fc' 

* (£>"r;*7/^ K^^f K-7,8-$^#/w<£>'7*;fr#l' 

-h) ffitt^: (in), hy (n-y^/u) ry^^f 

-N &S£i£ (in), hy (n-y^/p) ry^^t' 

* (y-?vN>f K^-f K-7 t 8-i?^^/W7,8-> ? ^;/w<^y 

r^w-h) ftttt£[ (in), hy (n-y^/u) 

~?Atr* K5>f K-7, A^-l,%-i?U 

/W^^^tfV-h) (HI), hy (n-y 

H8-^/w<?yr*#i/-h) (n 

i), hy* thy (n-y^/io r^*-**] t** 
yfWF7>f W/w<j^yf*^i/-F) 
A&jg (in), t** [hy (n-^/p) ry^^A) 
tr* (^yf^W K^W K-7-^/^^^x^^u- 

h) (IV), fc** [hy (n-y^U) TV 

xtftfU-h) a'^MMfc (III), tT^ [hy (n-y 

tv^^a) tr* (^yf^K7^H- 
*;w^yf*/fv-h) =y^/HWfi (IV) *tl?<D& 

[0190] ±te^<fc9*(c-3) >f*ywtyttftft 
%i±, ia»at*fctt2iK±jB*^tfflv>5)n 

^ffl^m 4 m<Dm&&m<t£%> (a) , 1^17^; k 
ffc^fe (B) , (c-i) fim&mt&Vo. (c-2)*«r/u 



&m>bmtffiz>'j>t£<khin<Dik&® (o tit 

K % ^S^DT^^S<t5*»^#tftft: (D) £ 

[oi9i] (d) fifcK^ttfeft 
^, mmttzn^moit^vh^x. 0-3 

0 0 Mm, 0$ l< Ii2 0-2 0 0 ^ m^IMftV^l 

A 1 203 , MgO, ZrO, Ti02, B203 , C a 
O, ZnO, BaO, T h 02 ft£\ *it\±Ztlb&'£ 
tsm&m. fctxtfS i 02-MgO, S i02-A12 O 
3 , S i 02-T i 02 , Si 02- V2 OS , S i 02-C 
r203 , S i 02-T i 02-MgO*^^t^»r ^ 
#T#5 0 ^flb<D^XS i OB fcil/A 1 203 frb 

[0 19 2] ftk\ ±IS«^L^i-^>ft^N^C 

03 , K2C03 , CaC03 , MgC03 , Na2SO 

4 , A 12(S04) 3 , B a S04 , KN03 , Mg 
(N03)2 , A 1 (N03)3 , Na20, K20, L i 2 

Oft m&&, •fl**»*r*#L 

[0 19 3] r<£J;5ft (D) IStt^ttfifrttaaisJ: 

l^tlSfeftl*. Jfc*ffi«dS5 0-1 0 0 On? /g, 

0 0-7 00m 2 /gOffiffllCfcO, ift8?L 
Sttj&SO. 3-2. 5 cir?/g(0«SHkl«)5ri*a 
*U\ ^StJJCTlOO-lOOOt, 

8*L<m 5 0-7 o ot:-e^LTffiv>bn^o 

[0 19 4] ^biC, **W^fflV^rt^-C#5»«[ 
^fift (D) ittlt Wi 0-3 0 0^m^ 

»fSwidst?*-5 D rtibtift^^ urn*, 3i^u 
^, /Dtvy, l-^rys 4-7<^/v-i-^^7 L vftf 

xsuitztiz (*) «^ff*^tttr^/ui/^p^*i>- 

[0195] *«wtdffi5^u7>r vfi^ffl«li«, ± 
E©J:5ftHffl*fB4»Boa»ARft^* (A) M 
»AJRT5Kft^* (B) fc, (C-l) *Tflt&jHfl:£4fe, 
(C-2) ^ffir/l-^ 3i r>At*^»» <tt5(C-3) >f 

tt (C) t. M(^Ct^W (D) i^feft 

[0196] m&(Dmat, &i&#<D&mm* mumfr 

(l) ^ (A) , (B) *$J:^rt» (C) ^ftE<^> 



»> « ■» % 



(2) f&ft (a) (d) ica^Lfctt^^, m 

(b) fc<fct?fie^ (o *e*o)W!-ca^«Kaaioi- 

(3) (B) fcfift (D) izteftLtztemtftft, rt£ 

(4) (o (d) ta»Lfc»«c»a», 

(A) *5J;TM# (B) Srffi«©l||ff-e«-g-SglcjKJPt 

(5) i&tt (A) (B) i^fift (D) {mftLtz 

tsZVtft'A (C) £ffiB©»U*-cS£Sfc» 

(6) (A) (D) Kfi«fLfc*«Efi8», fifc# 

(B) (D) fcfitfLfctti!^#i3.fcW*$> 

(C) *ffiB©H*?a£»fcSto-*-5#«&. 

(7) titfr (A) iffc# (C) tZtett- (D) 

(b) ^ttM^m^xm^^mm-t^ 

(8) (B) t (C) (D) fcfcKFLfcttiiE 
J$#, *JJ:tf*» (A) tffit©Wf-C«^«fcWlP+ 

(9) 0t» (A) irf£# (B) tJ&ti (C) tSra* 

(D) tmLWWK«»*fi^SttS)»rt5*ife. 

[0 19 7] ±12(1) ~(8) ©fcjfrfljfcLfc^TMc. 

< i: t> 2 ofilittif^gsttSift-t^-C t> J; 

V\ (C) #a«f*Jl-CV^a±E(4)(7)(8)(9)«># 

(c) &, tt«©«#-c8saoLTt><fcv\ ) 
(c) 14, pi— -e b&ttix^xhi.^* 

[0 19 8] ±I2©>*# (D) (A) fei 

t«*£ (c) tf&tt&ftfcBttttttftjh (d) t 
j*» (B) »J:o«tt» (C) tf&tt£iifcBffcttKl* 
(D) laftft (A) . fi!c# (B) *J«fctffig# 
(C) #fc»3;h.fcHfMMI&*#«u ^u^-f^a^Hi 

[0 19 9] #3SWK&3*i'7w'>'©a"&*tfc-ei4, 
[0 2 0 0] *3§lJ?-ei4, S£-liS«IS£\ !giSa£-ft 
^ifi', jJ-^V, f*^, Kx* >, *T 

©^ny>Mfc8fls***fc»i£*ife©8£**i?«:¥tf 
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scim, ^^y^y^^^mmtLxm^^zt 
jy&&&mmk Lxm^ztb&izL\,\ 

[0 2 0 1 ] ±IE©*5^^7-f VS-g-fflttjJtSrfflV 
tv ^-U7^y©a-&Srtf (A) 14. 

KJS#iB 1 !> y h/i'S 9 , ilftl 0 -8 - 1 O-^/k # 
£L<t4l 0 _7 ~l 0" 4 *^ifc3.fc5fcS-effli'>fe 
*l, (B) ttiiEl 0" 8 ~1 0" 2 */K »*L<f4 

i o _7 ~i Q-^jisbtuZi: 5^fi-cfflVNfeti6o *fc 

(B) 14. (B) 2:$# (A) fc©*Mfc 

C (B) / (A) ] il&O. 02-1 00, 

<(40. 0 5-5 0t&SJ;3&i:Tffl^fe;ft5o 
[0 2 0 2] |*»<C-1) 14, (£#(C-1) i:, (A) 

33*^*^ (B) *©£jf&&Jim* (M) t©*/vjt 
C(c-i) /m) as, ii&o. oi~50oo, Sf*t< 

(40. 0 5~2 0 0 0 J;5^ft'CfflV , 'fetl.-5o 
[0 2 0 3] fi$;^(C-2) 14, fi£^(C-2) ^©T/l^^^ 1 ? 
AW^t. ^ (A) *JJ:tfjft# (B) t©^S^JS 

^ (m) i©*;wjt [(c-2) /m] as, mm o~5 
ooo, Sf*u<i4 20~2000i/j:5 < fc5 *ft-cffl 

l^fetv5„ 

[0 2 0 4] fi£^(C-3) (4, fiK^(C-3) t, fig^ (A) 

feJcu 5 ^ (B) ^ro^^JSK^ (M) i©^e/Ht 
C(C-3) /M) as, ji*l~l 0, #£L< 141-5 2: 
*6i:5^1-effiv^fe^^S 0 

[0 2 0 5] r© < t9^^-^7-C>S-&«^^ffl 
V^fc3i-U7-0'©a-&fflfttt, 51^-5 0-2 0 0=0, 
^F*U< 14 0-1 7 0 < C©®Sfflt , fc5o S-&)I^I4, ii 
^JI-1 00 k g/cm 2 , t<(4^(E~5 0 k 
g/cm 2 ©*#Tt?fc«9, »^5f£;(4, lal^, ^ig 

ii^©v^n©^ifelc33^-cfctT 5 rtasf^ 
5. SfeK:m^*rKl6;*#©**5 2aa±K»»+Tff 

[0 2 06]if)Wtl/7^yI^»^fili, S 
^■^»Jl*3gS:#ft$-B:5a>, *fcf4a-g-«aa*:3dft$* 

7 va-g-ttJg J; 9 a-s-r s r t as r* § ^ * v ? 4 y 

t Utl4, ji^uv, ^ofi/y, 1-^>t 
V, l-^dr-feV, 3-^f"/W-l-^V, 3-y 

fy, v, 4-> f/v-i-^yfy, 4- 

> ^/u-l-^#-tr>, 4,4-v ? p<f L >'W-l-^*-fe^, 4,4-v 5 
ff-fr-l-^yy-y, 4-^x^-/wi-^df-fe>-, 3-^f-/v-l 
-^^-trv, l-t^fy, l-f-ty, 1- K-^-fev, 1-7 1 
F7fty, l-^+f-r-try. l-^-^^xirv, l-^n" 
=>-feVii:'©^3Sli : f-S:aS2~2 0©a-tW7^y; 

^fyy, •/^fywfyyf, ry/^^ifv, ry 
yi/h/Wi^, f=/wt7^ w^S, 7!)*t7^yy 
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>\ ^>^^fy, //^/u^v, 

*Vl^>\ Th7^^Kft^ 2-^^-1,4,5,8- 
* y -1, 2, 3, 4, 4a, 5, 8, 8a- irt $ t Kn ^7 ^ U> 

y ^ i^ittt 7 ^ y ; i , ^ i/x y , 1,5-^=* 

1J-S^>\ 1,4— ^r-iJ-^nV, 1,5,9-x^ Mi^O-^^ 

^KH^S:^ 4-20 y ^ y ; \) ?^ 

[0 2 0 7] rfrfe^U:?^ yft s i£$TCfo£VM3:2 
[0 2 0 8] 

l^&tt^L, ^02SJ^±C7) 
V (#) I^#fcWCi#T*5. 

[0 2 0 9] n 
[0210] 

[0211] ft*5, *^Jfi«Jd*5V^, ffiPSttg 

( [/?] ) r** 135U ^jy^t-ewfcLfc. %=t- 

(Mw/Mn) fi, o-v^^o/U^yify^^t 

?y7A- (GPC) KJ^SjJtLTJft&fco 
[0 2 12] 

^i:IiiftU:2 0ml^7^Si 

f-y^r/i-^^^^is^-ms-eo. l^y^/K tr* 

»raaffu^«»ftfcttK(p-i) «:si»Lfc. 

[0 2 13] ±iB£tt8Uic, 
fy3 5 0ml, RV^l-t^fyl: 15 0ml gAL 

tzo :tii:> hy^ vy^T^~^£o. s^y 

&ttftfe&(P-l) SriSxf^yciEAtSrtliiJ:*)! 
kg/cm 2 ^G , 7 0^1 5 SMBS^&ffofcft, /> 



tz Q Zn&Sk, [77] #3. 9 7dl/ g> Mw/Mn 
#5. 2(Dtf})-?-7. 6gd5#P>*lfc„ 

[0 2 14] 

[ft3 6] 



iPr 



tPr 
« ^ ^ CI 
Tl 

iPr 
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[0 2 15] 

[JtttWll **«1K*5V^ t** (l,3-i^?VW>> 

[77] 355 0. 95dl/g, Mw/Mn^2. 0tf)/tfy 
■7-3. 6 gri5#<b*Ufc 0 
[0216] 

[Jt««2] **«1K*3V^ ^Wt^(B-l) * 

fflv>t\ 7K^^5 om 1 ^Abfcr tsufotmmzLx 

fi^^fTofCo ^OO^m, [rj] *2. 93d l/g, 
Mw/Mn7$52. 9<^/1fyv— 4. 2g^tfbttfc 0 
[0 2 17] 



0. l-r^n^e/WBv^r £«M*BttfcL-tfi£'£ 
fTofco [ij] #3. 90dl/g N Mw/ 

Mn^5. 3C0/Ky^-7. 5g^}|W: 0 

[0 2 18] 

[ft 3 7] 

Me 



He 
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Me 

Ti 
He 
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Me 

[0 2 19] 

f\ ^^yft^fe(B-l) Wftt> "C^SH 
5^^>ft^(B-2) ^r0. lW^D^ffl^::^ 

0. 8 4 d 1 / g ^ Mw/M n #5 2 . 0<D/tfy-r-3. 
4 g 355#bHfc 0 
[0 2 2 0] 

[£tS«3l *»!2ia*|B*Lfc2 0 m 1 <Dtf7X®M 
(1, ^fri/t n^sZ a7^^A^ 



^-jVi/V/ls) T$ K] ^x^^d!) K ([(M8 
Si)2N]2Z r C 1 2) £ 2 ^ ^ p */^nit 5 ftfflM 

w L^mmtef&m (p-3) *pi$i ufc Q 

[0221] ±Bttt»Jfc, *»^S*B*Lfcrt*a 
fy3 5 0mK »^l-t^7^ 150mliAl 

fc 0 rtLjc:, h y^yy^/ur/v^^^A^ro. s^y 

kg/cm 2 -G % 7 0ttl 5^Pam^S:fTofc«, '> 

ftfc#y^-«\ 1 3 Ottl 2«PM«£ETlcftj|ftS^: 
fc. [ij] #4. 7 1 d l/g> Mw/Mn 

[0 2 2 2] 

[JtRffiUJ 3 K*3^-t\ tT* (1,3-5^*71/5/ 

#2. 37dl/g,Mw/Mn^l. 9<7)#}) 
[0 2 2 3] 

[it««|5] *Jfeffil3iJ:t5v>T, t*x [tr* (hy^^ 

tK^^8 Om 1 #ALfcr fcK^ttRlfllKbra-frtrfi 1 
o*: 0 #2. 88dl/g, Mw/M 

n^3. 0(D/^y^-3. 3gi>mbtltz 0 
[0 2 2 4] 

[*1£094] ^(Zl<*mkLfc2 0ml <Dtf? *«# 

/i^~£A£5 v^p^e/K tr* (i,3-5^*7U5/^ 
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*p*/K mHB*(b) ^$ttS^^^b^fe(B-2) £ 
0. l^^^n^e/K h y y^—frU^—V&T hy 

4) SrH«Ufc. 

[0 2 2 51 ±Eitt»Jfc:* *#fc£*H*Lfcrt*« 
ly^ h/KO^^vi/^R^-— w— r/dv'^p^ 
t>3 5 0mL Sc^Tfl-**^:/*: 15 0ml ^Al 

ft 0 :tic, hy^y^r/w^^A^o. s^y 

ffitt«i*(P-4) Sr^i^uv-CBEA-rsrt^iua 

kg/cm 2 -G , 7 0ttl S^fflfi^SrtTofc^, '> 
ft(7)^^y-/^ffA^J:«9^PLfi^^ll:LfCo S 

tl^yv-^, 13 0ttl2«i£T^^f 
fc 0 -tOSfe*. [t?] #4. 6 2dl/ g> Mw/Mn 
#5. 4(0/Ky^-7. 3gjJS#P>nfcc 
[0 2 2 6] 

[Jt$fc0t]6] 30Mfl4R:*3V*-C, tf* (1,3-5***71/5/ 

[tj] #1. 2 9dl/g, Mw/Mn^2. IGO/tfy 

7g^#b*bfc 0 
[0 2 2 7] 

[Jfctt«7] MttMfcfcWC, **Wfc^(B-2) £ 
***:8 0ml*ALfcrt«^i|WI«KlLr 
S^*rfTofc„ [tj] #3. 04dl/g, 

Mw/Mn^3. l(D^y-v— 3. 6g^#W: 0 

[Eli] *^^5^i/^^>-fi^ffltt«copKxs 
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